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INTRODUCTION 


In the past decade utilization of computers has 
increased well over tenfold in the Federal Government as a 
whole. The Department of Defense is the world's largest user 
of automatic data processing equipment. Within the DOD various 
automated systems have come into being as a direct result of 
improved automated data processing capability. Such areas as 
Systems analysis, command and control, material logistics, 
communications, financial management, management information, 
personnel, medicine, and research and development have been 
particularly subject to the influence of the computer. The 
Office of the Secretary of Defense, principally since 1961, 
has fostered standard systems having DOD-wide application. 

Material logistics systems in particular have been 
the target of much standardization. A degree of uniformity 
now exists within the DOD in such areas as requisitioning, 
issue, accounting, transportation, and material priority 
systems. However, at the same time there are indications that 
greatest efficiency through systems standardization and more 
economical use of ADP resources has not been possible because 
of the lack of an overall approach to planning and development 
of automated material logistics systems. 


The need for a total systems approach to the development 
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of automated material logistics systems is not newly recognized, 
nor is there unanimity as to such need. At a minimum, the matter 
is controversial. Nevertheless the enactment of Public Law 
89-306 in 1965 has had a tremendous impact toward the development 
of a total systems approach. Increased central direction and 
interest in standard systems at the OSD level has undoubtedly 
provided additional impetus and strong influence. Concomitantly, 
within the Department of the Navy, in addition to receipt of 
increased central direction from the OSD, practical success with 
the Polaris Project and other projects has dictated a growing 
awareness of the benefits of a total systems approach. 
Significant steps have been taken within the DOD and the Navy to 
achieve more effective systems planning and development. 
Indications are that such progress is continuing on an 
accelerated basis. 

If the automated material logistics system is looked 
upon as an integrated whole, made up of a number of subsystems 
of varying complexities, the potential problem of a lack of 
interface between systems can be seen as a stumbling block to 
developing a total system. The role of the information system 
is receiving increasing attention by experts, and is thought to 
be of considerable significance in, and an integral part of, 
achieving system interface. It would appear that management 
information systems may be of similar significance in achieving 
an integrated or total systems approach to automated material 
logistics systems development. 


This paper will examine the role of the information 


s 
system in the evolution of the total systems approach to 
automated material logistics systems planning and development 
in the Department of the Navy. It will consider some of the 
background factors which have fostered the approach, will 
examine the progress to date by looking at some of the on-going 
material logistics systems as well as present plans within the 
Navy for achieving further progress toward a total systems 
approach to material logistics systems development. Finally, 
an evaluation will be made and conclusions drawn with respect 
to the progress to date and in the future. 

To adequately treat the dominant aspects of the subject, 
the breadth of coverage has necessarily been limited in order to 
ensure depth of coverage. There has been, therefore, no attempt 
to include in this paper all existing thought and opinion with 
respect to the "total systems approach."" A synthesis has been 
developed, however, based on the research conducted and the 
material examined, which the writer hopes will serve as the 
basis and background for the thesis. Similarly, no attempt has 
been made to examine all the material logistics systems and 
subsystems in being--such an examination and evaluation would 
extend well beyond the reasonable physical limits and purposes 
Of “the: paner. 

The organization of the paper is intended to lead to an 
evaluation of the main research question, which is a determina- 
tion of the extent of progress to a total systems approach to 
automated material logistics systems development in the Navy. 


Chapter I is a discussion of the theoretical aspects and 
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4 
current thought about a total systems approach, and the 
integrative nature of the systems process. The chapter concludes 
with a synthesis of what a total system is, the steps involved in 
systems development, and the dependent conditions and advantages 
of the total systems approach. Chapter II discusses the 
relevancy of management information systems to the total system 
approach. Chapter III views the environmental aspects in which 
the approach has evolved. Chapter IV analyzes some of the 
material logistics systems which have been developed within the 
Navy, as well as some typical interface relationships that exist 
with systems of the DOD and other departments. Chapter V 
describes on-going efforts within the Neral Material Command in 
developing a total systems approach for material logistics 
information systems. The final chapter (VI) provides an overall 
progress evaluation of the total systems approach and its 


possible future role in material logistics systems development. 
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CHAPTER I 
THE TOTAL SYSTEMS APPROACH 


As indicated in the introduction the writer purports to 
show the evolution of the total systems approach to automated 
material logistics systems development in the Department of the 
Navy. 

In this chapter it is intended to discuss the concept of 
a total systems approach. Its evolutionary aspects as applied 
to automated material logistics systems development will be 


discussed in Chapters III and IV, respectively. 

There is no unanimity as to the meaning of "total 
systems". There are those who contend that while conceptually 
possible, practically speaking; "total systems" is not feasible-- 
that it is a myth.1 There is evidence, too, that the term "total 
systems" is rather loosely used with no consistency as to its 
meaning. It seems all the more appropriate therefore to provide 
an understanding of the term, which may fit the context of this 
paper, in order that any conclusions we may derive will be valid 


within the framework of our definition. 

lwoM.A. Brooker, ''The, Total Systems Myth", in 
Management Systems, ed. by Peter P. Schoderbek (New York: John 
Wiley & Sons, Inc., 1967), pp. 163-169. 
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Some Theoretical Aspects 


Before defining "total systems" and ''total systems 
approach", the meaning of the term "system" itself should be 
examined. The dictionary defines system as follows: 


- « » 1. An assemblage or combination of things or parts 


forming a complex or unitary whole: a mountain system 
aeLallroadsysccm. . =. . Oo.) an~oOrdered and comprenensave 
assemblage a facts, principles, methods, etc., in a 
particular field: a system of philosophy. 4. any 
formulated, regular, or special method or plan of 
procedure. 5. a method or manner of arrangement or 
procedure. 6. a number of heavenly bodies associated 
and acting together according to certain natural laws: 
the solar system. .. . 8. Biol a. an assemblage of 
organs or related tissues concerned with the same 
functioning unit. 9. a method or scheme of classifi- 


cation. .. .413. the_structure of society, business, 
DOMtIES CECA « 4 


Further defined is "systematize" as "to arrange in or according 


2 


to a system; reduce to a system; make systematic." A leading 


text on systems theory and management states: 


A system is "an organized or complex whole, an assemblage 
or combination of things or parts forming a complex or 
unitary whole". The term system covers an extremely broad 
SPeGUrumeo: Concepts. 


ww twit bevhelprul co detine, systems more. preelse ly 


as an array of components designed to accomplish a 
articular objective according to plan. There are three 
Samir cant points in tis ACER ERSEOCS First, there must 


be a purpose, or objective, which the system is designed 
to perform. Second, there must be design, or an 


established arrangement of the components. Finally, inputs 


lfhe Random House Dictionary of the English Language: 
College Edition, ed. by Laurence Eee 1968, p. 1335. 
Ibid. 


SRichard A. Johnson, Fremont A. Kast, and James E. 


Rosenweig, The Theory and Management of Systems (2nd ed.; 
New York: McGraw-Hill Book Company, 1567), prea. 
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of information, energy, and materials must be allocated 
according to plan. 


In their discussion of ''The Utility of System Models and 
Developmental Models for Practitioners", Warren Bennis, et al., 


indicate the concept of system encompasses the components of 


organization, interaction, interdependency, and integration of 
parts. 


A company in the aircraft industry, with reference to 
hardware systems, has defined "system" as "the sum total of 
parts making up a whole, including their interactions which 
operate within established (a) performance limits, (b) 
operational constraints, and (c) design constraints while 
achieving stated mission objectives". 3 


There appears to be a common thread running through 


these definitions. All definitions can be construed to include 


the assemblage, combination, array, or arrangement of parts, 


things, components into a complex, unitary whole, structure or 
Organization. Thus, a more pervasive definition would appear to 


include the interaction (communications), interdependency 


(mutual need) and integration of the combination of parts into a 


unitary whole by means of a preconceived, designed plan to 
Jcileve predetermined Stated) purpose, obj) ectives, sor poals..) ine 


lipnid., p. 113. 

2warren G. Bennis, Kenneth D. Benne, and Robert Chin, 
The Planning of Change, (New York: Holt, Rinehart and Winston, 
Inc., 1961), pp. 201-214. 


sRobert E. Corrigan and Roger A. Kaufman, Why System 
System 


Engineering and System Functional Analysis for Total 
Design, ong Beac alif.: Douglas Aircraft Group, 


reprint date May 1965), 2 er oP 
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more pervasive meaning of "System'' seems to carry with it an 
infusion of thought other than the mere mechanistic and 
authericarian connotation of the classicist school"+ (or 
Sertentis 1c management“). (What is seen is a parallel to the 
evolution of new management organization theory and policy, 
where a true interdisciplinary approach is advanced, oriented to 
a situational environment. This matter will be discussed more 
fully in Chapter III in its relation to the evolutionary aspects 
of the total systems approach.) 

A real-world application of a system is seen in the 
business organization which can be viewed as a man-made system 
having interplay with its environment--customers, competitors, 
labor organizations, suppliers, government and other agencies. 
It is a system of interrelated parts working in conjunction 
with each other in order to accomplish a number of goals, both 
those of the organization and of the individual participants. 

. » « The aim of systems theory for business is to 
facilitate better understanding in a complex environ- 
ment; that is, if the system within which managers 
make decisions can be provided as a more explicit 
framework (italics mine), then such decision-making 
should be easier to handle. But what are the elements 
of this systems theory which can be used as a frame- 
work for integrated decision-making? Will it require 
wholesale change on the part of organization structure 
and administrative behavior? Or can it fit into exist- 
ing situations? In general, the new concepts of the 


various organizational and management schools can be 
applied to existing situations. Organizations will 


ledmund P. Learned and Audrey T. Sproat, Organization 
Theory and Policy: Notes for Analysis, (Homewood, aGERURGH 
hard D 


Richar » Jltwin ine. 21906), 9po. 5-4. 


2 Joseph L. Massie, Essentials of Management, (Englewood 
Clitts,"N-J.:. Prentice-Hally simc., 1964), pp. YSeis: 





Remain recognizable. 

ms we want to emphasize the notion of systems as 
set forth in several layers. This connotes basic 
horizontal organization cutting across typical depart- 
mental lines. Thus the systems that are likely to be 
emphasized in the future will develop from tasks, 
projects, or programs, and authority will be vested 

in managers whose influence will cut across traditional 
departmental lines. The focus of attention is likely 
to turn more and more to patterns of material, energy, 
and information flow throughout organizations. 
Identifying information-decision systems will provide 
a useful means of analysis and synthesis. These 

pane Gabe will be developed more fully throughout this 
book. 


If we view the business organization as a system of 
interrelated parts combining to seek certain goals, we may also 
see the primary force within the organization to be management, 
which coordinates the activities of the parts or subsystems into 
accomplishing the goals. The theory of systems concepts closely 
relates to a general theory of management that has evolved in 
recent years, which focuses attention on the fundamental 
administrative processes essential to an organization if it is 


to meet its primary goals and objectives. 


Matar er Laas DYOCESSeS “are required tor any type Of Organization=- 
business, government, educational, social, and other activities 
where human and physical resources are combined to meet certain 
objectives". 


functional areas of management--production, material logistics, 


"These basic 


(italics mine) The processes are necessary in all 


1 johnson, ine wl neory, PP ston) 4s 


2Ibid., p. 15. 


>Ibid., p. 15. 
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finance, communications, et al. The processes have been 
described in many ways, although four basic functions have 
received general acceptance--planning, organizing, controlling 
and communicating. A slightly different description would be 
the processes of organizing, planning, leading, and controlling.1 
Another breakdown, expressed in terms of the key functions of 
management would be: decision making, organizing, staffing, 
planning, controlling, communicating, and directing. 

Irrespective of what we call the functions or processes 
required in management, and we shall use planning, organizing, 
controlling, and communicating, the functions constitute the 
structure, the means, and the measure, as well as provide the 
environment, in which the decision-making process is carried out. 
Essentially, management is the process whereby unrelated resources 
of men, material, machines and money are integrated into a total 
system for objective accomplishment. The total management 
process involves coordinating the four functions in order to meet 
thevover-alil objectives of the system.” 

As the management process ideally involves the systematic 
coordination and integration of planning, organizing, controlling, 
and communicating, so does the systems approach to management 


involve these same processes. The making of management decisions 


Iwilliam H. Newman, Charles E. Summer, and E. Kirby 


Warren, The Process of Management: Concepts, Behavior, and 
Practice, (Englewood Cliff, New Jersey: Se eniicetatle (items 


mICYa, pp 10-17. 


2Massie, Management, p. 6. 


3Newman, The Process, p. 16. 


11 
in an atmosphere of no system results in hazardous or chaotic 


Srullations. 


Current Thought and Direction 


The systems concept is not necessarily new. One can 
think of a ship on the high seas as a system with elements of 
planning, organizing, control and communication evident therein-- 
and ships have been on the high seas for centuries, however 
simple or complex those systems be. The pervasiveness of 
systems concepts is most evident in recent years however. 

The trend toward automation envolves implementation of 
systems concepts. Automation suggests a self-contained system 
with input, output and a mechanism of control. Automation as a 
concept recognizes the need to consider the environment within 
which the automatic system must perform. Thus the automated 
System can be recognized as a subpart of a larger system. Large 
groups of machines can be programmed to perform a series of 
operations, with automatic materials-handling devices providing 
the connecting links among the components of the system. In 
such a system, each individual operation could be described as a 
system and could be related to a larger system covering an entire 
operation. The particular processing operation also could be 
part of the total enterprise system, which in turn can be 
visualized as a part of an environmental system. 1 Another 
commonplace example today are the completely automated 


processing systems utilized in the 011 and chemical 


1 johnson, Mies Whe oryen ps: chi. 
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industries.1 

While the above examples deal, at least partially, with 
physical processes, other aspects of automation have seen the 
systems concept utilized. A phase which has been automated, and 
one which is pertinent to this paper, is information flow. With 
the introduction of large-scale, electronic data processing 
equipment, data processing systems have been developed for many 
applications including material logistics systems with sub- 
systems for physical distribution of materials and paper work 
processing. 

The science of managing material flow from the raw 
material stage through the many stages of processing and 
meluding the distribution of the finished. product, is called 
rhochrematics.” The idea embraces systems concepts where 
emphasis is placed on the total system of material flow rather 
than on functions, departments or institutions which may be 
involved in the processing.” As applied to material flow 
management, the rhochrematics approach involves (1) reviewing 
the need for the function in terms of the objectives of the 
system, and (2) determining its cost and contribution in 


4 


relation to other necessary functions. "A new conceptual 


scheme is a necessary antecedent of the effective application 


linid., p. 205. 


2Ibid., p. 193. 
SIbid., p. 17. 
4Tbid., p. 174. 
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Si muecrenatles On tne Industrial scene, 1.¢€.,- the adoption: by 
management of the view that movement of goods from raw material 
to consumer is a flow process which must be planned, organized, 
aarected, and controlled as an integrated system.''+ The authors 
go on to say that acceptance of the view by top management is an 
essential prerequisite to the successful implementation of the 
System. Management support is crucial to the rhochrematics 
process of describing, simulating, analyzing, and ultimately 
changing the major flow of material and information throughout 
the entire business system. 

It was cited earlier that in one sense the concept of 
system incompassed the components of organization, interaction, 
interdependency, and integration of parts. The word "integration" 
is defined in the dictionary as "l. The act or an instance of 
combining into an integral whole."* It can be seen that the 
definition of “integration” is closely related to the definition 
Sf /systemacize  -="te arrange iam er according to a system). as 
referred to previously. It is possible to think in terms, 
therefore, of an integration of systems (or systems integration) 
or a systematizing of systems where many systems are integrated 
into a super-unitary system or total system. By way of 
continuing the development of this point, it might appear 

The best way to view the system is by describing the 
flow process, analyzing each segment, and investigating 


the relationships and contributions of the parts to the 
whole. In this way it is possible to direct attention 


libid., p. 193. 
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and study to those segments which. fail to optimize their 
contribution to the total system.1 (italics mine) 


ihe vitalist theory of deduction states: 

1. The whole is primary and the parts are secondary. 

CeIn GecrattTon 1s tie Condition eor the Gnterprelarneduness 
of the many parts within one. 

3. The parts constitute an indissoluble whole that no 
Watt Can ewatrected Without aftectine all otnexr 
parts. 

4. Parts play their role in light of the purpose for 
which the whole exists. 

5. The nature of the part and its function is derived 
from its position in the whole and its behavior is 
regulated by the whole to part relationship. 

6. The whole is any system or complex or configuration 
of energy and behaves like a single piece no matter 
how complex. 

7. Everything should start with the whole as a premise 
and the parts and their relationships should evolve. 
A business firm, a government agency, or perhaps a 

segment of a military service (functional or organizational) can 
each be considered as an integrated whole where each system, 
subsystem, and supporting subsystem is associated with the total 
operation. Its structure, therefore, is created by many systems 
arranged in hierarchical order. The output of the smallest 
System becomes input for the next largest system, which in turn 
furnishes input for a higher level. Today, however, practically 
speaking, a truly integrated total operation, while possibly 
existent in certain instances, is probably, more often than not, 


only theoretically true. 


13ohnson, The Theory, p. 112. 


2. Thomas Hopkins, Integration: Its Meaning and 
Application, (New York: Appleton-Century-Crofts, Inc., 1937), 


Ppp. i ° 
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The Total oystems Approach 


The total systems approach is essentially a concept of 
management. Whether with systems engineering, management 
engineering, business management, information systems management, 
material logistics systems management, or other functions or 
skills, the total systems approach is a way of thinking, frame of 
mind, or philosophy, rather than any certain body of knowledge or 
body of techniques. 

iipeaem Of these Catevories OL endeavor, Che *conecpe 
provides a framework for visualizing internal and external 
environmental tactors as an integrated wholes, Iterecognazes the 
Systems concept and the functions of subsystems and more complex 
supersystems and their interface and interrelationships. The 
concept fosters a way of thinking which, on the one hand, helps 
to dissolve some of the complexity and, on the other, helps the 
manager to recognize the nature of complex problems and thereby 
Seperate within the perceivea environment. It 15 important, to 
recognize the integrated nature of specific systems, including 
the fact that each system has both inputs and outputs and can be 
viewed as a self-contained unit. It is also important to 
recognize that the business/material logistics systems are part 
of or interact with larger systems on a possibly industry-wide/ 
defense-wide scale or with society as a whole.+ 


The meaning of the term "total systems", as used in this 


ljohnson, Teme Ory yn Dt 
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paper, .does not-inter the complete processing of information or 
the monitoring of an organization by computer, i.e., completely 
machine-automated without human control or intervention. The 
meaning, rather, implies a man-machine system which is oriented 
to the hierarchy of goals and objectives that man has 
established for the whole (total) system or organization. 

It has previously been indicated that the system concept 
is not new--yet the advent of automatic data processing systems 
have made feasible the reality of utilizing a total systems 
approach in systems management. The automatic data processing 
system has provided the means by which vast amounts of information 
can be communicated throughout the system for decision-making 
purposes. The total systems concept can be defined as an approach 
to systems design that conceives the organization as an entity 
composed of interdependent systems and subsystems, which, with the 
use of automatic data processing systems, provides timely and 
accurate management information which will permit optimum manage- 
ment decision-making.? 

The organization, viewed as a supersystem (superior), 
system, or subsystem (subordinate), whether a government or 
private organization, program or project follows certain steps or 
phases in its functioning to reach its goals or objectives. 


Assuming the goals or objectives have been established by 


EAS ae a Spaulding, Jr., "Is the Total System Concept 
Practical?", in Management Systems, ed. by Peter P. Schoderbek 
(New York: John Wiley & Sons, Inc., 1967), pp. 149-153. 
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management these steps in systems development are followed: 

1. Management makes its initial decision, selecting 
from among several alternatives the projects it wants to 
inact Late:. 

2. A plan is developed, with a forecast of appropriate 
systems needs and resources required. 

Sm OlilGywos €Staplished,.that.1s,°the: tramnework sand 
guidelines for accomplishment of the particular project, 
mneluding eriteria for Gvaluating results. 

4. Design of the detailed system is carried out, 
including development of system procedures and the selection of 
the methods and techniques for carrying out the project. 

Hen epnO}eCt 15 Iinplemented. 

O2 the results phase of the» project 1s reflected by 
information feedback, including records and reports. 

7. Evaluation of the project is conducted by comparison 
and analysis of the results with the established criteria. 

Te vevaluation of (the entire projec, (system) results an sue 
sequent management decisions to carry on, modify, or cancel the 
project.? Nothing revolutionary 1s contained in the steps which 
are with slightly varying modifications common to many system 
development descriptions, the Navy's "procedure for coordination" 


being no exception. 





libid., pp. 151-152. 


“Sas Department of the Navy, Office of the Secretary, 
Instruction 5200.14, Management Information and Data Systems; 
plans and procedures for coordination of, 3 November 1985" 
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The project is systematically coordinated and integrated 
by the basic management processes (earlier described) of planning, 
organizing, controlling, and communicating. The process of 
communicating is the connecting and integrating link within the 
project--the communication network ties together each step of the 
system. In the total management system the use of automatic data 
processing systems provides the medium for the information flow, 
and in addition provides the central control mechanism which 
permits interpretation of information received and decision- 
making. 

While theoretical from a conceptual standpoint, the total 
System approach can be developed into a practical and workable 


system.1 


The practical application of the concept into a viable 
system depends, it appears to me, on the following dynamic 
conditions: 

1. Top management backing. Foremost of all pre- 
requisites, is the genuine interest and strong backing of the 
highest (strategic) levels in the organizational hierarchy in 
achieving a fully integrated total system. Top managements 
interest can easily be measured in terms of resources allocated 
for development and implementation of the system. 

2. Thoroughly defined and understood goals and 


objectives. Goals must be congruent with those of any super- 


system, and completely translatable into subordinate subsystem 


Tajian Harvey, "Systems Can Too Be Practical", in 


Management Systems, ed. by Peter P. Schoderbek (New York: 
John Wiley & Sons, Inc., 1967), pp. 154-162. 





ibe 
objectives down through the management control level to the 
lowest operational level. Objectives must be expressed in 
concrete, rather than abstract terms and state desired system 
output at each level. 

3. Filtered information. System output must be filtered 
morizontally or vertically as required, to be reflected as 
specifically comprehensive information to be utilized at each 
level or in each function for decision-making purposes. 

4, Communications linkage. The communications process 
is of utmost and basic importance to the design of the system, 
linking the subsystems together and thereby facilitate the 
information filter. Communications is the information 
Eransporter. 

5. Automatic data processing capability. While not a 
requisite of an information system, per se, ADPS can be the 
facilitating medium for controlling and communicating between and 
among subsystems and functions. ADP is a tool through which a 
total system is made feasible, and without which it would not be 
practical. 

Gre DUD EGI Ne block Cabal Uicy.» “hie subs ys vens age mcme 
building blocks by which the total system is constructed. The 
concept requires that the subsystems be individually compatible 
with the totally integrated system. The contribution of each 
subsystem in terms of information need and redundancy must be 


considered, 


7. Optimum standardization of functional systems/ 
subsystems and integration of data base. Balancing between 
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20 
subsystems and total system is necessary to achieve optimization. 

8. Integrated data bank. The data bank would contain, 
on a central or remote basis, as required, integrated data for 
all levels of the organizational hierarchy, available as informa- 
tion for functional as well as total system requirements. 

9. Competent developmental staff. Both technological 
and managerial competence of high order to convert top management 
objectives into integrated systems and subsystems to comprise the 
total system. 

The advantage of the total system approach could be 
expressed in many ways to suit the situation to which the concept 
is applied. Simply stated, it allows optimum visibility of the 
full range of factors through the flow of information to the 
decision-making process at all levels. The interrelationship 
of the total systems concept to management information systems 


eoncepts Can be seen in Chapter 1]. 
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CHAPTER II 
MANAGEMENT INFORMATION SYSTEMS 


The Science of Information 

An understanding of information systems is founded on the 
theoretical conceptual foundations of information sclience--the 
theoretical discipline associated with mathematical applications, 
systems design and other information processing concepts. It is 
an interdisciplinary science, concerned with the contributions, 
efforts, and skills of librarians, logicians, linguists, 
engineers, mathematicians, and behavorial scientists. An 
information system can be seen to result from the application of 
information science.? 

While communications implies information, a distinction 
can be made between "communication" and "information". Communi- 
cations connotes intercourse by words, letters, or similar means, 
and involves interchange of thought or opinion--that is a means 
of transporting. Information, on the other hand, concerns, in 
its broadest sense, that which is communicated. ¢ intorneacion, 

Ti, Borko, ‘'The Conceptual Foundations of Information 


Systems", Paper read at the symposium: The Foundations of Access 


of Knowledge, Syracuse University, Syracuse, New York, July 28- 
S05 1905. 


¢ johnson, The Theory, pp. 93-94. 
a 





oe 
the substance of communication systems, is conveyed both 
formally and informally. 

A distinction can similarly be made between "data" and 
"information". Data are individual facts or statistics which may 
be, by themselves, only factual material having no particular 
meaning--such "raw" data may be used as the basis for reasoning 
@r decision, or input to an information system (manual or 
automated). Not all data is information, and "information" to 
one person may be only "'data'' to another. Data existing in a 
management information system, must be "'screened" within the 
system before it becomes meaningful information. The distinction 
that becomes apparent between data and information is the idea of 
meaning which may be considered a primary characteristic of 
information. 

According to Peter Drucker, of the "empirical" school of 
organizational and management philosophy, the one particular tool 
a manager has at his disposal is information. He does not handle 
people--he motivates, guides and organizes people to do their own 
work by passing information in the form of spoken or written 
words or numbers.! The importance of information passed through 
the communications process, is a keynote of modern management 
philosophy--of the "human behavior", "social system", and 
"management science" schools, as well as the "empirical" school-- 
which recognizes the truly interdisciplinary nature of 


information science. 





lpeter Drucker, The Practice of Management (New York: 
Harper §& Row, Inc., 1954), p. ‘ 
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What Is A Management inbormat1 on System? 


A management information system is "the total process by 
which raw data is collected, summarized, or processed and 
reported--with the emphasis on the ultimate reporting to manage- 
ment'', by means of a simple manual process or by use of off-line 
or real-time computers or combinations of several systems and 


methods.+ Paul R. Saunders, director of management information 


‘ 


syscems fOr American Alrlineés eoes on to state that in a2 manage- 
ment information system the primary concern is with information 
rather than the method used to collect, accumulate, or interpret 
the data, and provides the following explanations to clarify the 
BOLnit.: 


Data vs. information. The terms "data processing" 
and. “Intormatton processine are not interchangeable se. 
Data exist in a management information system, but the 
objective of such a system is to produce data which have 
meaning and usefulness, i.e., "information" for decision- 
making. 

Information management vs. management information. 
Most commerical systems in usé, and most of those still 
being designed, are concerned with the managing of 
information or the achievement of more economical methods 
of collecting, transporting, processing, and displaying 
information. Much of the information being generated by 


today's automated systems is valueless for decision- 
making. 


Policy vs. operational decisions. The information 
requirements of executive management are different from 
those of middle managers, who are required to make the 
more immediate operational decisions. However, a manage- 


ment information system can be designed to serve either 
or both of these needs. 


Decision-making vs. decision-supporting. Computers 
make management decisions only under restricted circum- 


Stanees nde weve Sen, Only ino relacion. co Highly poutine 





Ipaul R. Saunders, "Management Information Systems", in 


oystems and Procedures: A Handbook for Business and Industry, 
< by Victor Lazzaro (2nd ed.; Englewood Cliffs, New Jersey: 


BheMuL@eciaii —inerma 906). Oy 6420-420, 
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24 
process. Computers can and do perform decisions by 
Geserving prescribed threshold Jdimits... . .7 But when 
PleroOanced Into a POlicCy-levelirdecislon-making 
Give ronmentu,. celeurelecvor the “Gompuber 1S that of 
providing relevant information to support a higher, 
managerial level decision-making process. 


In summary, a management information system is 
an organized method of providing each manager with 


alietihc Gataey ana Only that daea whieln Ne meeds= to 
make decisions at the time he needs it, and in a form 
that aids his understanding and stimulates his actions. 

The ultimate goal of an effective management information 
system is to keep the various levels of management completely 
informed on all developments which affect them in the business. 
Those persons placing information into the system should know 
what data to collect and to tabulate, and management has the 
obligation to clearly define its requirements for internal 


eae one 


The Importance to Management 


It was previously stated that communication implies 
information and that information is the substance of communica- 
tion, the connecting link in the management process. With 
respect to the management process, the importance of information 
should be evaluated in terms of its pertinence to the decision- 
making process, where it is the basic ingredient. 

The importance of information to higher levels of manage- 


ment may be clearly seen in the following list of purposes for 


libid., pp. 426-427. 


“james D. Gallagher, Management Information Systems and 
the Computer, (New York: American Management: Association p1901), 
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witemeesie top. Manager (executive) =necds information: 

1. Appraising results. Measuring results accomplished 
against objectives established for subordinate levels. Measure- 
ments can be broad, or can be compared on a recurring basis with 
established standards. 

Z. Warning of major troubles. Most executives receive 
at least one of the following barometers: regular reports; 
notification of exceptions--deviation from norms or standards; or 
a standing procedure where subordinates advise of pending 
Giserculties . 

5. Insuring that policies and standard methods are 
being followed. Some audit methodology where the executive would 
besadviseGg. ol dan exception basis, orten by starr personnel. 

4. Information for dealing with exceptional problems. 
Exceptional problems may be an indicator that operations are out 
of control. Such problems must be examined, although extensive 
use of the exception principle may be very time-consuming. 


». Grounds for giving pre-action approval. Thorough 


DaGke round IntOriat@on necessary Lor Strategic Matters, 

6. Setting long-range plans, new policies. Information 
Hequirea ON presence praceices, presente problems, and expected 
PUture Conditions , 

7. Building up background for outside contacts. 
PREleLAng = cSSene lal 1OrsoucaInime Current Gelevant intormation-- 


good public relations and sound business practice. 


8. Coaching and umpiring. Supervisory role of the 
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26 
executive dictates that specific situational information be 
available.? 

From the preceding list it may be sensed that the 
executive moves from one important situation to another. He 
should not be paralyzed by too much of the wrong kind of informa- 
tion, and should not be bogged down with excessive recurring 
detail. Information should be available someplace where the 
executive can obtain it as he needs it.’ 

Many leading companies suffer from an information crisis 
often without fully realizing it. The problem of inadequate 
wiLOrmacton 1265 in the gap that exists between a static intorma- 
Mmioie syotem and Ene: Changing Organizational, Structure. Adequacy. 
Speinrormati1on 1S determined, not in the sense of there not being 
enough, but in terms of relevancy for setting objectives, for 
Shaping alternative strategies, for making decisions, and for 
measuring results against planned goals. The trouble is that in 
most companies it is taken for granted that information necessary 
for performance of a manager's duties flows naturally to the job. 
While to a certain extent true in small organizations, it 1s not 
true in larger organizations. The cornerstone of building a 
compact, useful management information system is the determina- 
tion of each executive's information needs. The key to the 


development of a dynamic and usable system of management 


1Newman, THEsPTOGCESsS = pl -/ 40-745, 
2Tbid. 
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information is to conceive of information as it relates to two 
Vital elements of the management process--planning and control.* 
Again, the important consideration in determining adequacy of 
PiLOuUlaclOn 21S eEhe quality rather than the quantity. 

The organization as well as management itself can be 
wiewed as a tiierarechy, The hrerarchy 1S ordinarily depicted as 
a pyramid with top management, or the executive at the apex of the 
pyramid, responsible for the basic strategic planning decision 
functions of the organization. Middle management occupies the 
center of the pyramid, responsible for management control func- 
tions. At the base of the organizational/management pyramid is 
the operating level, responsible for operational control of the 
organization. John Dearden finds fault with completely equating 
the three classes of functions with the three levels in the 
organizational pyramid. He does this with some justification, 
inasmuch as it is evident, for instance, that middle managers are 
concerned with operational control problems as well as management 
control problems. While the distinction between strategic plan- 
Nines management Control), and operational control is not 
completely determined by the hierarchy within an organization¢ 


and realizing that top management may occasionally exercise some 


In. Ronald Daniel, "Management Information Crisis," in 
Management Systems, ed. by Peter P. Schoderbek (New York: John 
Weeey mGeeOOlls a1 NG. L067 ) eu pps./55-55% 

conn Dearden, "Can Management Information Be Automated?", 
in: William Fa Boore’ and Jerry R. Murphy, The Computer Sampler: 
Management Perspectives on The Computer (New York: McGraw Hill 

ook Company, as : 
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strictly operating level functions and vice versa, the concept of 
a hierarchy does, nevertheless, serve well for purposes of 
illustrating the importance of certain kinds of information to 
each One ties three levels. 
In accordance with the hierarchical model, management's 
functions can be classified as follows: 


Meme othateuresplaliitigg Witch Comsasts, OF (a) idetemnin. 
ing corporate policies and objectives; (b) deciding on any 
changes in these policies and objectives; and (c) deciding 
Onetne resources to be devoted to attaining these 
Spy eceIVes. 

2. Management control, which consists of (a) dividing 
the strategic plans into logical subdivisions; (b) provid- 
ing the funds to carry out the subdivisions of the plan; 
(c) assigning the responsibility for carrying out each of 
the subdivisions of the plan to some individual; and (d) 
following up to see that the assignment is being 
SabiSpacvor 1 ly rcarricd vOut .< 

Ss. Operottonalweontrol, which consists Of “(ajedeterming 
ing the specific men, equipment, material, and information 
necessary to accomplish the subdivision of the plan; (b) 
assigning these resources so that the plan can be carried 
out in the most efficient manner; and (c) comparing actual 
results with_plans and taking corrective action where 
appropriate. 


Ee WoorOt ClatiricatiOne, -01.praccical purposes. sevatcouLe 
planning may be thought of as deciding on long-range plans and 
objectives; management control, as supervising and evaluating 
operational personnel; and operational control, as carrying out 
the day-to-day operations of the business.“ 

The foregoing has equal applicability to the Department 
of the Navy. The Navy can be viewed as a hierarchical structure, 


with three organizational levels of management, whose processes 


libid., p. 340. 


2Tbid., p. 341. 
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DS, 
are integrated by a communications network through which flows 
the stream of information necessary to perform strategic 
planning, management control, and operational control. 

The structure of management information systems in the 
Bovyeclosely parallels 7its management structure. . The three 
levels may be equated to the Secretarial level (executive or 
strategic planning), the Command level (headquarters/system 
commands), and the Operating level (fleet and shore activities). 

Similarly to Dearden's model, it is better not to 
consider as fixed the association of the three management 
functional classes with the three Navy organizational levels, but 
rather to consider that any organizational level may be involved 
with a problem normally associated with a management function at 
a higher or lower level. The hierarchy generalization, neverthe- 
less, holds true. 

At each of the three management levels there are three 
CPiicreierands Of IntOmnaciOnase Inherently Gdirrenense, tic 
IMcornnatr@On InpueS and OUtpUtS au the lower Or operacing slcvel 
Bends tO be eransactional in Natures "Subject, to recurring or 
scheduled reporting, and thereby comparatively susceptible to 
automated communication networks. To a lesser extent, the middle 
or management level lends itself to condensed information output 
and inputs, in the nature of information requests and demand 
reports. At the top or executive planning level comparatively 
little of the output information from the operating level is 
direct input for decision-making purposes, the category of 


information required being of a special request nature in support 
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30 
of decisions. Thus the aggregation of automated information from 
the operating level to the top cannot be vertically condensed in 
any responsive manner. To be sure, the availability of automated 
mata (as contrasted to information) is present for theoretical 
filtering to the top, however the gap between the theoretical and 
mae practical have not been bridged as yet. 

The problem is not one of quantity output from the 
@perating level, as was earlier pointed out, but rather an 
myacequacy in the format, responsiveness, and materiality of the 
MiOrMation that 1s presented to the executive level for decision- 
making purposes. This is, in the Navy, a result of the complexi- 
ties of the organization, facilities, and weapon systems and the 
virtual plethora of management support systems in existence (not 
to mention the socio-political-economic factors that contribute 
in considerable degree to the complexity). 

The complexities of weapons systems, the demand for 
information at the top, and the enormity of the Navy organiza- 
tion, as with the Defense establishment as a whole, has resulted 
in a proliferation of management data systems at the management 
level. Within the Naval Material Command (NMC) some 200 
automated management information systems with 2,500 reports and 
a larger number of manual systems at the headquarters level were 
19) existence in 1967 to enable managers at all levels within the 
NMC to carry out their responsibilities.? To the extent that the 

Ue be Rudden, Jr2, Rear Admiral, Uls. Navy, Menagement 


Information Systems: The Life Blood of Management", Defense 


Industry Bulletin, Vol. 3, No. 1 (January 1967), p. 12. 
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BEyouems are non-integrative and non-interfacing in design their 
value to support the executive level decision-making process 1s 
limited. Currently, because of the lack of system interface and 
integration, few of the systems communicate with one another. As 
a result inordinate demands for information have placed on the 
operating level to provide input to the systems. The problem is 
recognized, and the Navy has embarked on a major project effort 
to develop an integrated system, the Navy Logistics Information 


System (NAVLIS). NAVLIS is the subject of Chapter V. 


Essentials Of A Management Intorma tion System 


It 1s important to design an information system that 
Supports control in the integration of the management processes. 
A flood of information flows through an organization by informal, 
meee-tO-face Communications and by regular, formal reporting. To 
be assured of good control, a reporting system is needed-- 
probably with at least some minimum formal reporting. Every 
manager should ensure that the report system in-being provides 
Pacerigit kind of information, to thevright people, at the wipe 
Eime to enable effective control. The myriad of controls that 
exist within an organization give rise to the diversity of 
arrangements for information feedback. Based on the idea that 
self-control is the best way to get corrective action, feedback 
loops should be as short and quick as possible. Members of 
organizations should generally have direct access to information 
relevant to the performance of their work without having to go up 


and down the hierarchy to get it. Periodic review of reports 
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flow should be made to ensure adequacy of content, receipt and 
timing.+ 

In the design of an information system, manual or auto- 
mated, a major challenge to the system designer is to integrate 
ene Organization's data base so that all levels of the organiza- 
tional and management hierarchy may utilize the information that 
derives from the data base in the communications process. It can 
be seen that if the designer can be made aware of the total 
information needs of the organization, a positive first step to 
total system design is taken. The purpose of any information 
System 1S to communicate to the appropriate level, information 
which will aid in the decision-making process. The design of the 
system, however, must in reality be a compromise between a mutual 
understanding on the part of management and the system designer 
as to what is to be contained in the system, on the one hand, and 
the capability of the system, on the other hand, to process and 
communicate the flow of information (or data), irrespective of 
whether the system is manual or automated. The capability of 
automated data processing equipment to process vast amount of 
data is acknowledged, as are the limitations of any given level 
of organization to assimilate such data in terms of objective and 
valid information. The capacity of automated data systems to 
produce reports on a routine basis is likewise recognized, as is 
the lack of capability of automated systems to produce meaningful 


information (as opposed to data) on a demand basis to a given 


1Newman, Pie Process... Pps.) /50-/ oo. 
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leve™® of organization without inordinate delays or prohibitive 
programming costs. 


Because the computer seems to promise an improvement 
in the availability and quality of information--which would 
meet a universal need--computer-based management informa- 
tion systems (MIS) are much discussed in management journals 
today, but many of the hopes now pinned to such systems seem 
EOmoceCdculVed ETOm Eitesacuveness sor tne need Tathey Chane ac 
real likelihood of success.4+ 


Ridley Rhind reflects the thought of a large body of expertise in 
the industrial, educational and defense world, where it is 
contended that while computer-based information systems can be of 
great value to management, nevertheless many of the claims for 
computers are unfounded. The tenor seems to be that judgement 
still remains with management and will continue to so remain for 
some time to come. A real danger is seen in believing that total 
reliance can be placed on automated management information 
systems for information needed in the decision-making process. 
John Dearden believes that: 


- Complex computer-controlied systems solve a limited 
type of management problems. 

“whOLG tile MOoSt pate. sonlty Cie  OWer SlevVels “Of tnanage> 
ment are directly affected by automatic information systems. 
- The techniques that make present computer systems 
Successful to not apply at all to more general management 

problems. 

SeetceMmpcs. tO apply tnese technigues: tO. more general 
information systems.can have serious consequences for the 
companies that try. 


Before considering automation, the adequacy of the 


lRidley Rhind, "Management Information Systems: "Some 
Dreams Have Turned to Nightmares", Business Horizons, June, 
MSGS, nie wo 

-Dearden, "Can Management Information Be Automated?", 
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existing information system should be the primary concern of 
Management, particularly with respect to the strategic planning 
and management control. The faults of an on-going inadequate 
mmrormat1on system cannot be corrected solely by use of the 
computer. Since an automated system can be used for only certain 
types of information, generally those of an operational nature, 
the attempt to automate all management information regardless of 
Pare von place in the hierarchical structure is the wrong 
approach.1 

Pie-computer Can best be Utilized in “processing antonina- 
tion that possesses these general characteristics: 

Poyinceracr ing Variaptes. the abality £o pertonm 
arithmetic and logic operations with tremendous speed with 
mathematical models. 

2. Reasonably accurate values. The need to express 
accurate relationships among variables, where the results of 
calculation are no more valid than the assumptions on which the 
calculations were based. 

Ss s0eca. Anformeation. value May Vary Garectly wath 
Speed. 

jo REpe LiL IVe sOpera tions. 

Dee CesT ORVaCCUnacy . 

6. Large amounts of information. 


Rhind states, "My current view of the potential of 


Z 


libid., p. 350. 
ET ade Does Ase 





ape 
compmeers in MIS is that their utility 1s greatest in aiding 


management of operations. The utility of computers in MIS 


@esigied €0. aid in =stratesie management is questionable, “and 


their utility in the management control process is only slightly 


nl 


less so. Citing three successful industrial applications of 


GComputer-based MIS, which he called logistics control systems, he 
attributes their success based on: (1) well-structured operating 
problems; (2) limited objectives, in the short term at least; and 
(3) high-volume processing of routine transactions. 

VWitiemespeec® tO Straveclc planning and tianagencns 
COurecrol, niind has this ‘to say: 


EVene tie most -ambplt1lous computer-based MIS restricts 
Disa riclauot V1S51ON, co Ene mMisStOry: Oe eVenes Occurring 
MEctwiINet He COrpOLattOn. (ovrates lc Management «concerns 
Peseclfewled Predicting ine ftutune anew preparing. cOumaKke 
ene Mose Of the opportunities that 1t offers. Since 
these opportunities by definition are frequently 
opportunities that the company has not yet grasped, I 
fail to see how an MIS with an internal and historic 
focus can be of very much help. 
Managers charged with strategic planning or the 
administration of management control systems are 
unlikely to benefit significantly from the use of the 
computer to improve information available to them. The 
NosteImoor tant sreadsonpis elateuney. Mus t Iexere1se “ae teat 
deal of discretion in their work, whereas the informa- 
PrOnMmeENncCyY SGONSidcer Tsuneo fren Telaulvely (basic -—sone 
gained from (unobticial” > or intormal sources and 
SOMe sr rOMmorlec accounting syscem. 


Rhind sees the key to designing a successful, workable 


Ienind, UMama Tenen tien POuMma 10M. as ie 
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computer-based MIS is to deliberately limit its scope in terms 
OL : 
(1) the audience for which it is designed--and I 
would seek to serve managers charged with the smooth 
daiiy operation of line departments such as marketing, 
shipping, warehousing, transportation, or production; 
and (2) the data involved--and I would concentrate on 
logistics systems or on some special situations such 
as the DOD system... - 
John Dearden, along with F. Warren McFarlan, classifies 
information in yet another way for determining whether it lends 
itself to automation. They see these five dichotomies of 


imrormation: 


eee ton Vso. NOn=aet ion. 


Ze Recurring x SG NON-Fecurzane. 
S Documentary VS. non-documentary. 


4. Internal vs. external. 

5. Historical vs. future.¢ 
Kes wcne act1oOn, documentary, Lecurymme wy internal and 
historical types of information that are the primary candidates 
for automation. Conversely it appears that the opposite types 
are prime candidates for elimination from automation. The 
importance of good systems analysis is seen in the determination 
of whether or not to automate an information system. 

Since non-documentary information is virtually impossible 


POrconerol, 1t Seems herelore Impossiple sto aucomate. simian iy. 


libid., p. 45. 


2john Dearden and F. Warren McFarlan, Management 
Information Systems: Text and Cases (Homewood, Illinois: Richard 
Peele inp line. .l9Os) = pp. 4-0. 
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intemmation that is normally beyond organizational “control”, 
Sucheas cxteunal and futuristic anrormation, as not Likely co 
be automated, and, of course, the higher the echelon in an 
Oreanization. the more Important Such external and fPuturiaseze 
information becomes to the decision-making process. 

LEMWASs Previously indicated that 1t as. the responsioriity 
SEoManacement to intorm the system designer of the needs to be 
Sencdinecasain tne inkOrmation system, and the responsipilicy 762 
emeedesigner to ,comprenend the total system. Prior to installing 
a management information system, according to Joseph I. Barnett, 
Wace President of the Standard Program Corporation of New York, 
Management must insure: 

PerAGecdUate Creanizational Giscipline in order ssnae 
common interiunctional procedures can be implemented. 

Z. Documentation of potential savings anticipated from 
installation of the system. The documentation must include 
reasonable supporting data to substantiate the savings, and to 
PUStiay ene Investment uoL organization resources fOr sucngan 
Mderbaking. 

3. A relatively stable management, especially at the 
policy-making level. Continual reorganization is not conducive 
to an environment effective systems design and installation. 
Paradoxically, a management information system, if properly 
Cesigned. wili Melp stabilize an organization as a result or ene 
Wield “detined syesponsipilicves. and Controds required fer wie 


system. 
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4, That management is willing to commit its own time 
and interest to understand the various plans, techniques and 
equipment associated with the proposed system. Management should 
be aware in sufficient detail to enable intelligent monitoring of 
Gace COStS and progress of the system. 

5. The willingness of management to acquire and train a 
Gore Of Cxperrenced systems personnel, raneins in’ size from one 
Mei assiaslsorpanization (to a full staff of twenty or more in 
a major organization. 

6. The presence within the organization of operational 
personnel who are knowledgeable in depth concerning the informa- 
tion requirements, methods, procedures, and techniques within 
the functions they are associated with. These personnel wiil 
play a major role in the design and implementation of such a 
system. Management must be willing to relinquish considerabie 
tines tromerne mwepular“dutiessoL these Personnel for addztionaL 
duties as members of the design and installation committee. 

What is described above is a key ingredient to a successful 
management information system development project--the importance 
of top management support is crucial to the success of the 
SyStctem. 

Tne first steoein the desaen of 2 manapement intformatzon 
system is the same as the first of the management processes 


discussed in Chapter I, that of planning. For any systems 


1 Joseph I. Barnett, "How to Instail a Management 


Information and Control System", Systems and Procedures Journal, 
XIX (October, 1966), pp. 10-14. 
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project a plan must be developed and approved before work is 
undertaken. A management information project might look like 
Enis: 

Ob} ective: 

To develop an integrated management information system 
Pome che entire Organizacion ; 

Sos 

1. Organize a study team comprised of representatives 
Eeomeallomajor @ctivities of the organization. Most £uli-time 
members of the team should be experienced systems personnel from 
the organization's systems department (or management information 
Systems division). Assign responsibilities and establish target 
dates for completion of each phase. 

2. ReView and document all present reporting systems ana 
reports throughout the organization. (It may not be necessary to 
detail each step of the data processing systems.) 

3. Interview all levels of management concerning their 
information needs, in light of both of the present reporting 
System and Lutcure requirements. 

4. Develop recommendations for immediate improvements as 
they are recognized. After approval by management, schedule and 
oversee installation of these immediate improvements. 

>. Design a new management information system as required 
and prepare a written proposal to management for approval. 
Include a schedule for installation, operating costs (and savings 
considerations), implementation costs, and personnel and data 


DeOCCsccing -coulpmene DTequarements. 
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6. After appropriate approvals, install the new 


system.} 


The Need For A Navy Material Management 
Information oystem 


In an article in the Defense Industry Bulletin, RAdm. 
Thomas J. Rudden, Jr., USN, Deputy Chief of Naval Material 
(Programs and Financial Management) stated succinctly the Naval 
Material Command's case for Management Information Systems. 
"Everything that a manager does ultimately comes down to 
decision-making, and the science of management is the art of 
organizing facts for the decision-making process."¢ Gone are 
the days when managers used to keep everything in their heads. 
Management technology has provided a major leap forward in the 
business of assembly and retrieval of facts. 


. The complexities of manageing NMC [the Naval 
Material Command] requires formally organized 
management information systems, both automated and 
manual, which are geared to providing managers at 
all levels: 

- Data to support program proposals and requests 
for funds. 

- A means of assuring that statutes, agreements 
with Congressional committees, and other require- 
ments originating outside the DOD relating to 
resources are complied with. 

- Information that is necessary to formulate 
objectives and plans, monitor their execution, and 
isolate problem areas with a factual basis for 
corrective action. The law of the exception applies 
here, namely, concentrate on those areas and facets 
which are above or below planned performance. 


lsaunders, "Management Information Systems", pp. 432-433. 
2nudden, "Management Information", p. 12. 


Stbid. 
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The development of data systems has evolved slowly in 
the NMC, as well as in the Navy as a whole. Initially only 
manual systems, concentrating on material and financial records, 
were used where required to operate in various functional 
organizations. More sophistication was introduced: tabulating 
equipment and then first-generation computers. From this 
functional orientation to material data systems came the 
beginnings of the information systems that exist today in the 
NMC. 

Long-range goals were established as early as 1959. 
Requirements for features and concepts were cited which 
envisioned an integrated navy management information system by 
1970.1 However by the mid-1960's it became apparent that the 
long-range goals would slip, primarily because of rapid 
technological development, both in ADP and in weapon systems, 
and because of the growing systems proliferation. 

Now the reasons were more urgent than ever--systems were 
becoming more non-interfacing and non-integrative in nature--and 
the way was pointed toward a much needed totally integrated 
information system that would serve top management's decision- 
making process, as well as the needs of all levels of management 
down to the operating level. The emphasis on support of the 
operating forces, identified the primary management problem to 


be a totally interrelated and interdependent end product, namely 


SESE Department of The Navy, Office of the Secretary, 


Instruction P10462.7, Navy Data Processing Equipment Program, 
16 April 1959. 
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1 The NMC manage - 


the material support of the operating forces. 
ment process recognizes management information systems as a 
supporting process--the objective of management information 
systems being "to fill that void" between what management knows 
and what management needs to know.” 
The Chief of Naval Material also saw the need for an 
"Advanced Management Information System" which would incorporate 
necessary management information improvements to provide for 
effective functioning at the top management level in the NMC. 
The need was corroborated by contractor findings which indicated 
that improvement was possible and stated that the following 
principles and system characteristics should be pursued for 
further development: 
- The system must first satisfy requirements for 
information essential to the accomplishment of the 
mission of the CNM. 
- It must be primarily responsive to the manage- 
ment information requirements of the CNM and his 
senior staff. 
- It must support the task of control, i.e., the 
management functions of monitoring, evaluating, 
reporting, coordinating, establishing policy, 
guiding and directing. 
- It should not duplicate other NMC systems. 
- It will, therefore, generally be concerned with 
selected summary information produced to a large , 
degree by the operating systems of lower echelons. 
Further it was intended that any system developed would be 


mutually supportive of the lower echelons of the NMC and be 


J 


aTacen Department of the Navy, office of the Secretary, 


Instruction 10462.7B, Automatic Data Processing Program, 
11 March 1966, AppH, Principles and Concepts, p. H-tT. 


Rudden, "Management Information", p. 14. 


Rudden, "Management Information", p. 13. 
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compatible with their internal management information systems. 

In supporting the goals of the NMC, a management 
information system concept was developed with the following 
features: 

- System design to fit into logical place in the total 
Management system, 1.e., cross relating of NMC programs where 
required by coding and data elements standardization (e.g., 
where weapons project management and resource management systems 
have interfaces). 

- System interfaces integrated into a coordinated 
management system and a coordinated supporting information 
system for use of NMC's system (functional) components and 
project management components. 

- Information required to perform the management mission 
of each of the three management echelons (i.e., headquarters, 
system command/project manager, field activity levels) would be 
defined by that echelon. 

- NMC headquarters level would insure a total system 
integrated data base for the NMC management information system.+ 
Through the use of the annual Management Information Systems 
Plan, a requirement of higher Navy and DOD policy, guidance is 
provided for the evolution of new material logistics information 
systems development. 

In spite of steady progress towards development of an 


integrated information system for material logistics in 


lipid., pp. 14-16. 
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accordance with many of the original goals and concepts, the 
initial 1959 Department of the Navy objectives for mechanized 
data systems have slipped. However, in November of 1968, a new 
approach to Navy material logistics systems development was 
undertaken. The urgency and criticality of need for the 
development of a total material logistics information system 
was recognized by the establishment of the Navy Logistics 


Information System (NAVLIS) Special Project (pm14).? 


ly.s., Department of the Navy, Headquarters Naval 


Material Command, Instruction 5430.38, Navy Logistics 
Information System (NAVLIS) Project (PMi4), 29 November 1968. 





CHAPTER 2 Et 


THE ENVIRONMENT OF AN EVOLUTION 


Historical Beginnings 


The environment of the evolution toward a total systems 
approach to planning and development had its beginnings at least 
in World War II and by close look it can be seen earlier. 

The forerunner of the current trend to integration has 
from time to time been seen in the need for greater coordination 
between the military services. The responsibilities of the 
Army and Navy up to the time of the Spanish American War could 
fairly well be drawn by a line of demarcation between the land 
and the sea. 'Generally the problems of the oceans were left to 
the Navy and those of the land were left to the Army". As a 
result of recognized poor organization and inefficiency of the 
Santiago Expedition and jurisdictional disputes over newly 
acquired overseas possessions, central planning and advisory 
organizations came in to use in both the Army and the Navy, with 
emphasis for some needed mechanism of coordination at a level 


below the President. These organizations generally suffered 





ontie Borklund, The Department of Defense (New York: 
Frederick A. Praeger, Publishers, 1968), p. 4. 
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because of the lack of working staff and probably the lack of a 
total commitment to joint coordinated effort on the part of both 
departments. The first such joint effort was the Joint Army and 
Navy Board in 1903, which was comprised of senior officers. It 
served as a forum for consideration of matters requiring 
interservice cooperation. It was the first faint appearance of 
unification in the military.’ 

World War I pointed up serious problems regarding the 
waste of time, money, and resources caused by conflicting 
demands on the nation for war material and from uncoordinated 
procurement. The emergence of airpower and its value as a 
Significant military weapon came to the forefront as an issue in 
the 1920's. Brigadier General William "Billy" Mitchell in 
testimony before Congress advocated a third service--the Air 
Force, but at the same time urged Congress to coordinate all 
national defense under a Secretary of Defense. There were 
numerous studies and bills presented to Congress regarding a 
unified organization to handle military affairs during the 
period 1921 to 1945. The greatest push to unification came 
during the Depression when, as an economy measure to save $100 
million, it was proposed to establish a single department for 
defense. The proposal was narrowly defeated in Congress. 

As a result of events and circumstances of World War II, 
by 1946 unification was being given serious consideration. 

larry B. Yoshpe and Stanley L. Falk, Organization for 
National Security (Washington, D.C.: Industrial College of the 
Arme orces, 1963). 


-Rorklund, The Department, p. 5. 
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Key pressures were the constantly increasing 
responsibilities of the chief executive; U.S. 
assumption of Free World leadership in the face 
of increasing Communistic aggression; the 
technological revolution, heralded first by 
military aircraft and later by atomic bombs, 
etc.; the success of combined operations of the 
Army-Navy-Air Force in World War II battles; and 
the rapidly rising costs of developing modern 
weaponry, as weighed against growing public demand 
for economy in military spending.1 


"The creation of the Department of Defense resulted from 
the clear recognition that separate land, sea, and air warfare 


is gone forever".¢ 


The National Security Act of 1947 which 
established the Department of Defense did not provide for a 
unified department or even a federation. A confederation of 
three military departments was created instead, presided over by 
a Secretary of Defense with carefully enumerated powers.” Almost 
immediately on taking office, James Forrestal, the First 
Secretary, in his efforts to make the loose confederation work, 
recommended that ''the statuatory authority of the Secretary of 
Defense should be materially strengthened .. . by making it 
clear that the Secretary of erence has the responsibility for 


exercising ‘direction, authority, and control' over the depart- 


ments and agencies of the National Military Establishment".* In 


tibid., p. 6. 


‘Robert S. McNamara, "Managing the Department of Defense", 
Civil Service Journal, Vol. 4, No. 4, (April-May 1964), p. l. 


Scharles J. Hitch, "Evolution of the Department of 
Defense", Excerpt form the H. Rowan Gaither Lectures in Systems 
Science delivered at the University of California on 5-9 April 
1965. ) 
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First Report of the Secretary of Defense, 1948 
(Washington: U.S. Government Printing Office, 1948), p. 35. 
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1953, and again in 1958, additional steps were taken to 
strengthen and increase further the responsibilities and 
authority of the Secretary, especially with regard to the 
Operational direction of the armed forces and in the area of 
research and development. ''The three military departments were 
no longer to be ‘separately administered’ and instead were only 


to be ‘separately organized'."+ 


In 1958, in addition, the 
chiefs of the military departments were taken out of the chain 
of command with regard to operational control of the unified and 
specified commands, where previously they had been serving as 
executive agents. The chain of command would now run from the 
Secretary via the Joint Chiefs of Staff to the unified commands 
but by-passing the military departments. President Eisenhower 
said, "Genuine unity is indispensable . . . No amount of 
subsequent coordination can eliminate duplication or doctrinal 
conflicts which are intruded into the first shaping of military 
programs", @ 

Charles J. Hitch stated that there was little unification 
in fact from 1947 to 1961 except in three areas: unified commands 
had been created in all overseas theaters and for continental air 


defense; Joint contingency plans established for use prior to the 


outbreak of hostilities--a first; and the civilian Secretaries 


Insnecial Message to the Congress in Reorganization of 
the Defense Establishment, April 3, 1958'', Public Papers of the 
Presidents, Dwight D. Eisenhower, 1958 (Washington: U.S. 
Government Printing Office, 1959), p. 279. 


anche "Evolution of", 
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had taken control of the over-all level of the Defense budget in 
line with the federal budget, but with little effective control 
over expenditures because of the lack of the management 
techniques to do so.} 

Global commitments growing out of the U.S. position of 
world leadership, and the vast strides made in communications 
and means of transportation had shrunk both the time and 
distance factors which influenced relationships throughout the 
world. The international problems of the U.S. and its military 
problems were clearly indivisible.“ 


The trend to increased central direction at the Depart- 


mental level and systems integration was evolving. 


Technological Revolution 


It has been pointed out that the systems concept is not 
new, however, the capability to exploit the concept has only 
been with us for a relatively short time. While the decade of 
the 1960's might be called the "era of the system" its impetus 
was as a result of the decades of technological breakthrough 
that preceded it. 

The prodigious expansion of the American economy from 
the early 1900's to the present has been to great degree as a 
result of the techniques of mass production and mass transporta- 


tion. In each of these areas, the application of systematic 





lipid. 


2MicNamara, "Managing the Department", p. 2. 
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ways of accomplishing the tasks of both men and machines have 
made more complex the processes of industry. Mass transporta- 
tion heralded first by the railroads, then the rise of the 
trucking industry in the 1920's, and finally air transport from 
the 1950's to the present, with the latter, with its 
tremendously increased capacities, assuming more of the total 
burden. 

The physical sciences have played an important role in 
the technological revolution. The introduction of radio in the 
1920's and the improvement in the telephone have both been 
Significant contributions to the improvement in the field of 
communications, which has together with transportation narrowed 
the time and distance between people and places. The develop- 
ment of thermal nuclear energy has altered many of the 
traditional concepts of war, making instantaneous holocaustic 
destruction, on a world-wide scale, a possibility’ to be given 
the highest priority to prevent. The development of electronics 
through practical application in World War II, singly had 
tremendous impact on the development of the industrial and 
military applications of today. The weapons system concept was 
a result of combining electronics and communications with the 
weapon into an "integrated" system. 

With all these technological advances, however, came 
the requirement to manage the new technologies and the complex 
processes which produced the products of the new era. The 


information explosion was in evidence. The new processes 
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produced tremendous amounts of data, but the problem was one of 
sorting the voluminous data into meaningful information. "For 
the most part, the kind and form of information flowing to top 
management was not commensurate with the decisions they had to 
make."1 Information theory which had its origins with the 
scientific research that accompanied the wartime development of 
radar, contains new insights into controls for production pro- 
cesses, organization and management. Information technology is 
built on the foundations of theory and of physical advances in 
electronics, optics, and other related sciences. Information 
technology and computer technology have both advanced at an 
accelerating rate in the past twenty-five years. 

The utility of the first generation of vacuum tube 
powered, application-oriented, scientific computer, was largely 
surpassed by the second generation of transistor-circuited, 
procedure-oriented computers which could perform computations 
in micro-seconds instead of seconds. About 1964, the third 
generation of computers came on the scene with their micro- 
miniature circuitry, 50 to 100 times smaller in size and 
performing at fantastic speeds in nano-seconds. Third genera- 
tion computers are oriented to problem solving and are by output 
comparison to previous generations low-cost. Their capability 

LRobert Beyer, "A Positive Look at Management Information 
System", Financial Executive, (June 1968), p. 5l. 


2 John Diebold, "The Application of Information 
Technology", in Management Systems, ed. by Peter P. Schoderbek 
(New York: John Wiley §& Sons, Inc., 1967), pp. 47-48. 
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is many times over that of previous generations with random 
access and mass on-line storage, and are well suited to systems 
integration. Evidence indicates that computer capability in 
the 1970's could well exceed ten times the capability of 
today's computer at one-fifth of the cost. 

More and more man is becoming increasingly aware of the 
importance of the science of ecology. The interdependence of 
man, nature and science is seen clearly in the field of space 
exploration. The technological revolution has given us the 
tools to develop ways to better manage ourselves and our 
environment. The proper understanding of the capabilities of 
the tools available, and the interrelationships of the various 
disciplines used in systems management, offer a means by which 
a total systems approach can be used in the planning and 


development of automated material logistics systems. 


Increased Central Direction and Control 

The evolving process toward greater centralization has 
been on a Federal-wide level, as well as within the military 
sector. The growing tendency to more involvement of the various 
departments and agencies in the Federal Government in centrally 
directed programs has steadily increased since the Depression 
years--largely a result of changing norms of social responsibil- 
ity. As was discussed in a previous section, a growing need had 

lyohn F. McCarthy, Jr., Associate Professor of Business 


Administration, George Washington University. Lecture before 
the Navy Financial Management Class. 12 March 1969. 
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been experienced for greater coordination, if not control, at 
higher levels in matters of defense. This need, culminated in 
the establishment of the Defense Department in 1947, was 
recognized by the President, the Congress, and to a greater or 
lesser extent by the military departments themselves. Despite 
the new department, until 1961, the military still largely held 
Sway and ran things. 
The McNamara Revolution 

Secretary McNamara immediately upon appointment started 
implementing the broad powers already vested in the Secretary 
of Defense from the National Security Act of 1947 and its 
subsequent amendments. He later said: 

- - » it became clear that either of two broad 
philosophies of management could be followed by a 
Secretary of Defense. He could play an essentially 
passive role--a judicial role. In this role the 
Secretary would make the decisions required of him 
by law by approving recommendations made to him. 

[What previous Secretaries had done for the most 
part.] On the other hand, the Secretary of Defense 
could play an active role providing aggressive 
leadership--questioning, suggesting alternatives, 
proposing objectives, and stimulating progress. 
This active role represents my own philosophy of 
management. In talking to Mr. Gates and thinking 
about his experiences, I became convinced that there 
was room for and need of this kind of management 
philosophy in the Department of Defense.1 
It was soon apparent that the Department of Defense was run by 
the Secretary of Defense. 
Part of the evolving process, was a growing recogniza- 


tion of the need for considerable modification of the National 


IMcNamara, "Managing the Department", p. 2. 
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defense strategy. The doctrines of "a bigger bang for the 
buck" and of "massive retaliation", policies of the previous 
decade were eventually seen to be unrealistic. The inability of 
the military to conduct effective conventional war because of 
its having "all its eggs in one basket" was pointed out by 
General Maxwell Taylor in the The Uncertain Trumpet, which 
PimimMenGed wile Gianoe IN Strarecice polleies. instituted by 
McNamara. The twin strategic doctrines of McNamara were the 
"controlled response" and the "conventional option" which were 
designed to make things less bad.+ The doctrine of "controlled 
response" is, in essense, a control mechanism placed on massive 
metal Ablow where NUCICaL targets Cam ibe selected (esp. seme 
Sparing of population centers but the destruction of military 
Gareets). Ihe “conventional option” cis. the capability of 
meeting threats and fighting wars with other than nuclear 
weapons. Such an "all contingency" defense posture, infinitely 
complex in programming and development, and together with the 
increased cost and complexities of weapons and weapons-related 
systems during the last twenty years of the "technological 
revolution", would be dependent on administrative and manage- 
ment techniques that had not heretofore been utilized on a 
Departmental-wide basis. This was the McNamara legacy--the 
DUSINGSS Of Gderense. 

Required, were tools and techniques to assist in the 


stewart Alsop, The Center (New York: Harper § Row, 
Publishers, Inc., 1968), p. I39. 
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decision-making. Needed, was the means to determine what 
forces were necessary and the methodology to procure and support 
them as economically as possible. The Planning-Programming- 
Budgeting concept was the outgrowth of this need. Beginning 
with an examination and an analysis of the military contin- 
gencies faced by Defense throughout the world, the planning 
process entails determining force and support level objectives 
and specifying the future actions to accomplish the mission 
requirements. ''To be really meaningful the defense program must 
be looked at in its entirety with each of its elements consid- 
ered in light of the total program. This can only be done at 


the Department of Defense level".} 


(Italics mine) The S-year 
program was thus devised. Programming is the process of 
translating force and support requirements into manpower and 
material resources which are time phased to meet planned 
objectives. The original nine principal interservice missions 
constituted the total program. The most important of the 
missions are the strategic offensive forces, which are 
essentially comprised of the B-52, intercontinental ballistic 
missiles and the Polaris forces. A significant thing is that 
the programming concept is mission oriented from a National 
viewpoint--the importance being in the mission and not the 
service which performs the mission. The 5-year program 


presents the proposed Force structure and the related costs. 


Each mission, and systems and projects within the mission, can 





lMcNamara, "Managing The Department", p. 3. 
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be broken down, for instance, into numbers of planes, the invest- 
ment involved, operating costs and personnel requirements. Com- 
peting programs are judged on their contribution to the mission 
to be accomplished and to the Defense effort as a whole. What is 
sought is a balanced defense posture. The total program is trans- 
lated into the budget, which is the process of expressing the 
programmed manpower and material resource requirements in finan- 
cial terms for funding. Thus there is a rational process of 
selecting, from among an array of alternatives, that combination 
that will provide the greatest defense within a given budget. No 
longer is an arbitrary amount of money given to each service to 
spend as it would to meet the objectives as interpreted by that 
service. 

The judgment required in determining the proper balance 
between systems and programs cannot be limited to intuition or 
past experience alone. The range of choice is too broad; the 
number and type of alternatives too great. The technique of sys- 
tems analysis or "quantitative common sense" was introduced to 
aid in the decision-making process. Systems analysis aims to 
assist the decision-maker by furnishing quantitative estimates of 
each of the alternative courses of action, on a cost-benefit or 
cost-effectiveness basis. [It can be applied on a national level 
or on a functional or weapons system level. "System analysis 
provides the means for consideration and integration of all func- 


tions necessary for successful mission accomplishment and 
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emphasizes the optimization of total systems performance". 

There has been much criticism, especially in the early 
years, of the Planning-Programming-Budgeting concept and of sys- 
tems analysis. Early criticism seems largely aimed at the 
aspects of both concepts which removed to the level of the Office 
of the Secretary of Defense, the ultimate decision-making powers 
previously lodged within the military services. However "priori- 
ties among major program objectives can be rationally determined 
only in context of the total program, and balance among all ele- 
ments of the Defense effort can be achieved only at the DOD 


evel". 


The basic concepts are sound. That there have been 
inevitable errors, in cost effectiveness studies and in the 
selection of individual weapons systems, should not be a reflec- 
tion on the concepts, but in the data and information that went 
into the analysis, or in the ultimate decision that was made, or 
from changes in the economic situation which could not have been 
foreseen. 

There should be no substantial change in emphasis on the 


; : ; 3 
Planning-Programming-Budgeting concept or in the systems approach. 


The change has been in the process since the report of the Hoover 


1 johnson, et diww ile ineory,. ps £452 


‘Charles J. Hitch, "Retrospect and Prospect", Excerpt 
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Commission in 1947.1 "Thus, no matter who comes into Defense, 
it is unlikely there will be any major, dramatic changes in the 


Defense program. '"4 


It appears that whatever change occurs will 
not be in what has to be done, but in the way it is accomplished, 
depending on whether the incumbent Secretary believes in exert- 
ing tight leadership control or believes more in delegating 
authority to others. Selznick says that centralized decision- 
making is necessary at certain stages of the organizational life 
cycle. Centralization is thus needed at the beginning of restruc- 
turing or redefinition of organizational goals: 
When top leadership cannot depend on adherence to 

its viewpoint, formal controls are required. ... On 

the other hand, when the premises of official policy 

are well understood and widely accepted, centralization 

1s more readily dispensable, hence we shall expect a 

relatively high degree of centralization . .. in the 

early stages of institutional development. Later, 

when homogeneity has been achieved, decentralization 

will be feasible without undue loss of control. 

Of particular relevance to the on-going total systems 
approach in material logistics planning and development has been 
the effort on the part of the Department of Defense to foster 
standard material logistics systems. That the supply and logis- 


tics business in Defense was shaken up is evidenced by the 


establishment of the Defense Supply Agency (DSA) in 1962. Its 





lcommission on Organization of the Executive Branch of 


the Government, Budgeting and Accounting: A Report to the Con- 
gress (Washington, 5 C.: Government Printing SFTice, 1949, 
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2cyrus Vance as quoted by Borklund, The Department, p. 287. 
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purpose: to provide the most effective and economical support of 
common supplies and services to all military services and Defense 
components! within time frames established by the military mate- 
rial priority system, which was itself now a uniform concept. 
Simultaneously and in conjunction with the setting up of the DSA, 
stock and inventory control, requisitioning and issue procedures, 
and record keeping began to be standardized, automated and com- 
puterized.? The criticism directed against the DSA and the 
standard material logistics systems development was of the same 
vein as the criticism directed against control of the total 
defense effort by the Secretary of Defense: DSA and efforts to 
Standardize logistics systems were seen as threats to the tradi- 
tional concept that the operational commander must control his own 
logistics. There is little question, however, from a cost- 
effectiveness point of view that the establishment of DSA and the 
DOD-directed standard programs have provided for a more effective 
Defense total effort. For example, the wholesale back-up concept 
inherent in the DSA system of common supply item support has 
worked quite well, and has surprised not a few of its earlier 
critics with the effectiveness of its support to the operating 


forces. Yet there is considerable opinion that perhaps the stand- 


ard material logistics systems development in the Department has 


Department of Defense, Supply Management Reference 
Book, DA Pamphlet No. 700-1 (Washington: Office of the Assistant 
Secretary of Defense (Installations and Logistics); 1965), 
Dio So 2 
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not moved rapidly enough. There is obviously room for additional 
improvements in all functional standard systems development 
efforts. More forceful leadership is required on these standard 
systems.} 
Government-wide Interest 

Of considerable impact on the tendency to increased 
central direction and control has been the interest shown by the 
Congress. Always concerned with the dollar control of the mili- 
tary through the military appropriation system, there has been 
additional concern voiced in the Congress over the selection of 
specific weapons systems, the effectiveness of systems, including 
material logistics systems, and the conduct of the Defense busi- 
ness. The General Accounting Office, in its role as the '"Watch- 
dog of the Congress", has been particularly active in its inqui- 
ries over the systemization, standardization and effectiveness of 
the military logistics system. The Congress has exerted pressures 
which have, in effect, served as extra impetus for the develop- 
ment of standardized approaches to automated material logistics 
(information) systems. 

An important factor contributing to the interest shown by 
the Congress has been the dynamic growth of computers used in the 
whole of the Federal Government. Billions of dollars of Federal 
monies have been invested in the development and installation of 


computer systems. The investment in computer and data processing 
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(Financial Management), Department of the Navy. Address before 
the Navy Financial Management Class. 25 February 1969. 
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systems, communications facilities, site preparation, procedures, 
software, personnel, training, travel and contractual services has 
caused the electronic and data processing system to be regarded 
as a major and vital resource to accomplish the primary responsi- 
bilities of many Federal agencies. 

The growth of computer utilization has not been orderly 
throughout the Government, which has resulted in ill-conceived 
and incompatable systems development. 

The first hard look at utilization of ADP in the Govern- 
ment, other than during the annual budget review process, was 
taken in 1958 by the Bureau of the Budget. A comprehensive 
Government-wide ADP Responsibilities Study recognized the need 
of specialized management in ADP resources, for Government-wide 
coordination, and for accurate current information for all levels 
of management. The dynamic leadership and energetic coordina- 
tion, that the study concluded was of vital necessity, never 
materialized. <A few guidelines were issued. Prior to 1965, the 
GAO conducted several comprehensive audits and studies regarding 
ADP management, utilization and acquisition, which resulted in 
the identification of serious deficiencies in agency ADP acqui- 
sition and violation of BuBud guidelines. In reports submitted 
to the Congress, the GAO strongly recommended centralized coordi- 
nation of the Government's ADP effort. 

In 1963, in response to a Congressional request, Presi- 
dent Kennedy directed the Bureau of the Budget to undertake a 


comprehensive review of Government policies with respect to the 





Oz 
acquisition and use of automatic data processing equipment and 
to prepare a report to Congress. In February 1965 the report was 
sent to President Johnson who approved the report's suggestions 
for improvement. In its conclusions the report indicated that 
there was a definite need to strengthen and augment the resour- 
ces devoted to the management of ADP in the Government.? The 
findings of the report were similar to the BuBud report of 1958, 
some of the more important being: 

1. The failure to consider all the potential of the new 
computer technology in the design of systems. 

2. The high degree of incompatibility between systems, 
resulting from lack of standardization of equipment and tech- 
niques. ADP resource sharing and the exchange of information 
between systems was therefore difficult. 

5. The absence of procedures for the exchange of data 
processing information within and between agencies. 

4. The lack of a government-wide automatic data pro- 
cessing management information system or plan in existence. 

S. The low utilization of ADP equipment among the agen- 
cles resulting in excessive costs to the government. 

Almost immediately, the Bureau of the Budget was directed to 
promulgate to the executive agencies, the responsibilities of 
those agencies with respect to the administration and management 


luis, Congress, Senate, Committee on Government Opera- 
tions, Report to the President on the Management of Automatic 


Data Processing in the Federal Government (Prepared by the Bureau 


of Budget) (89th Cong., ist Sess., Doc. No. 15); Washington: 
De Soe Government Printing Ottace. 1965. 
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of automatic data processing activities. The responsibilities 
were set forth in a circular which was intended to provide for 
maximum cooperation and coordination between and among the staff 
and operating agencies of the executive branch.?+ Specific res- 
ponsibilities were given to the Bureau of the Budget, the 
General Services Administration, and the heads of the Executive 
agencies. The responsibilities included the "merger or integra- 
tion of data systems irrespective of intraagency or interagency 
organizational lines, when cost effectiveness in equipment uti- 
lization, data systems management, or program accomplishment can 
be increased.“ 

In 1963, the House Subcommittee on Census and Government 
Statistics conducted hearings on the use of electronic data 
processing equipment in the Federal Government. One of the prin- 
Cipal purposes was to determine the impact of ADP on Government 
employees. In addition to making numerous recommendations con- 
cerning machine technology and people, with particular reference 
to displaced employees, recommendations were also made concerning 
reporting so as to evaluate EDP systems performance, procurement 
problems such as lease versus purchase, and standardization of 
EDP systems. Gonce ane the latter, the Committee Report con- 
cluded that "Standardization of electronic data processing systems 


is vital to the efficient and expeditious use of the systems by 
ly, S., Bureau of the Budget, Responsibilities for the 
Administration and Management of Automatic Data Processing 
Ctivit@tes. Circular No. A-71 Mare ei oe cree 
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the Federal Government, and a serious need exists for a dynamic 


nl The House Committee on Government 


standardization program. 
Operations conducted hearings on the subject that same year. In 
1965, hearings were held on H.R. 4845--the "Brooks Bill". The 
purpose of the bill: to provide for the economic and efficient 
purchase, lease, maintenance, operation, and utilization of auto- 
matic data processing equipment by Federal departments and 
agencies.° After a thorough hearing, the bill, sponsored by 
Congressman Jack Brooks of Texas, was passed and became Public 
Law 89-306. The Law provided that the General Services Adminis- 
tration was responsible for the procurement, utilization and 
disposition of automatic data processing equipment; the Depart- 
ment of Commerce for the development of data processing standards 
and the provision of assistance to agencies in designing computer- 
based systems; and the Bureau of the Budget for exercising policy 
and fiscal control over the implementation of these authorities. 
The President in 1966 issued a memorandum in which he 
directed the heads of departments and agencies to apply all 
possible means of utilizing the computer to provide better ser- 
vice to the public, improve agency performance and to reduce 


costs, while managing electronic computer activities at the 
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Government (88th Cong., ist Sess., House Report No. 858); Wash- 
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lowest possible cost.+ 


He directed a reporting system be estab- 
lished. 

In carrying out certain recommendations of Circular A-71, 
the Bureau of the Budget directed the establishment and main- 
tenance of an integrated system to provide information for the 
management of automatic data processing activities in the Federal 
Government. '‘''The Management Information System has been devel- 
oped to facilitate and improve the management of the Government- 
wide ADP program and the ADP program within and between agencies" 
dena variety of levels. 

In 1968, the GAO in a report to the House Appropriations 
Committee on its inquiry into practices followed by the DOD 
components in acquiring and installing new automatic data pro- 
cessing equipment for use in computerized management systems, 
stated that ''the Office of the Secretary of Defense has per- 
mitted the services and Defense agencies to develop management 
systems unilaterally and independently, without regard to inter- 


re) 


compatibility or relationships of the systems. The GAO recom- 


mended that the Secretary of Defense: 
ly, S., The White House, The President's Memorandum to 


Heads of Departments and Agencies on "Use and Management of 
Computer Technology", June 28, 1966. 


Zu, S., Bureau of the Budget, ADP Management Information 
System, Circular No. A-83, April 20, 1967. 

yu, Se. General Accounting Office, Inquiry aneo saG- 
tices Followed by the Department of Ddense Components in 
Acquiring and Installing New Automatic Data Processing Equipment 
for Use in Computerized Management Systems (Report to the Com- 
mittee on Appropriations, House of Representatives, B-163074), 


March 15, 1968. 
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1. Direct that an overall plan be developed to 


serve as a framework within which system improvement 
proj ects are to be deweloped. 


2. Require that the concepts and objectives of 
system improvement projects adhere to the concepts and 
objectives of the overall plan. 

3. Direct that a study be made of the system 
improvement projects now underway to ensure that the 


Dae a are in conformity with the DOD management 
scheme. 


The interest for improved practices in the development of 
ADP systems can be seen to be on a Government-wide basis. Both 
the Congress and the Executive Branch of the Government have 
shown considerable interest in maximizing the benefits to be 
gained from increased utilization of the computer. The trend to 
centralization of policy and control is becoming more evident, 
with more inquiry, and study into the way the DOD manages. The 
broad-based pressures for systems standardization and integration 
between departments, management information systems, computer 
Sharing dictate continued pursuit by the DOD and Navy to a total 
Systems approach to planning and development of automated mate- 
rial logistics systems development. In reporting on the need for 
improved planning to ensure standardization and compatibility 
among systems, GAO stated: 
it VS “Our Opinion that, untir DOD deviseseand inple- 
ments one overall plan and the planning and development 
of major ADP systems are closely controlled within the 
framework of the plan, conditions such as those encoun- 


tered by the Navy will continue to occur throughout the 


DOD at_a significant expenditure of time, effort, and 
funds. 
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Management Revolution 


The importance of the human element in Defense as in 
business is recognized. The process of introducing complex 
systems into organizations is part science and part art. The 
science includes the comprehension and design of the technical 
parts of the system, and the art involves the process of intro- 
duction primarily with regard to the human element.+ The human 
elements are those concerned with attitudes, which are the core 
of resistance to change, factors of status, and the informal 
relationships that exist in every organization. A manager must 
recognize these as valid elements to consider, and important to 
the ultimate success of systems efforts. 

Many of the ideas of the McNamara revolution can be seen, 
conceptually in the several schools of thought of organization 
and management theory and policy. Perhaps foremost among them 
would be the ''management science" school which is concerned 
primarily with decision-making, but only with that class of 
decisions which can put to use new mathematical techniques and 
computers. The purpose is to improve the rationality of deci- 
sions. Well publicized, and used in cost-benefit and systems 
analysis, are such tools as mathematical and dynamic programming, 
symbolic logic, and factor analysis which are useful in coping 


with the complexities of an enormous number of variables 





lrawrence K. Williams, "The Human Side of a Systems 


Change", in Systems and Procedures Journal, (July-August, 1964), 
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interrelated in many different ways so that hundreds, if not 
thousands, of possible solutions exist. The tools of probabil- 
ity, queuing, decision, and game theory are useful for coping 
Victevartapilatyoe the presence Of change -Lactors or, acts OF 
God.'' The tools of sampling, statistical inference, Monte Carlo 
methods, and simulation are tools for coping with lack of in- 


formation.? 


There are two major ways in which these operations 
research tools have helped top Defense management: 1) they have 
provided fresh impetus to taking a system approach to problems, 
where emphasis is placed on the interrelatedness of all the sub- 
systems or parts that go into making up a complex whole; and 2) 
they have provided useful selected techniques in carrying out 
the high-level responsibilities of long-range planning and 
planning and control of major projects. 

Additional schools of thought having impact on the 
organization and management methodology of Defense are the 
"social system" school and the “empirical" school. The former 
places great reliance on the total organization as a cooperative 
coalition. A system orientation, this school recognizes the 
interdependencies and interrelatedness of the parts in their 
contribution--or impediment--to the Ponts of the organization. 
The "empirical" school recognizes the management as a study of 
experience benefiting from all the other schools--a true 
interdisciplinary approach. 


lane Shuchman, Scientific Decision Making in Business, 
(New York: Holt, Rinehart and Winston, Inc., I963), pp. I46-148. 
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With respect to leadership styles, the Defense Department 
seems to have evolved to a "consultative" type of management, at 
the top, and to a certain extent at the middle management level, 
as well, rather than to a strict authoritarian style as of old. 
Dependent on clear statements of strategy and policy, "consulta- 
tive'’ management, is also dependent on energy, self-control, 
ambition, responsibility, creativity, intelligence, group contri- 
butions, and clear communications channels. Such factors are 
conducive to "bringing along" persons with potential for advance- 
ment, and hence is "developmentalist" management. 

The frequent criticism heard, that the programming system 
and increased reliance on systems analysis have acted to down- 
Prades the Tole vot Military judgment, Mas been equally often 
denied by top Defense civilians, who have stated that uniformed 
military planners actually have greater opportunity for influence 
Eiianl ce vie x before.” It seems fair to say that far more than just 
military judgment in the traditional sense, is required and is 
entering in to the decision-making process. If the "consulta- 
tive'' approach to Defense management is seen on the increase, 
then it does seem that military "judgment" will play an important 
role, but not the only role, in the decision-making process. 

The various schools of thought of organization and 
management theory have pointed up the interrelatedness of organi- 


zational structure, the processes of management, and patterns of 
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human behavior. The significance of the impact on managerial 
strategy and organizational make-up of the Department of Defense 
cannot be measured, hit it is believed to be extensive. The con- 
tributions of the "management science'' school have been of par- 
ticular significance to the present day leadership styles and 
decision-making process in the Department. Yet, there needs to 
be still more emphasis placed on human factors and less on sys- 
tems for systems sake, including holding people responsible for 


their actions.+ 


The Navy ADP Program 
In 1959, the Secretary of the Navy formally established, 


in a Navy-wide plan, a long-range goal to have, by 1970, an 
integrated management information system within the Department. 
It was stated that by the mid-1960's it was expected to have 
installed a full range of ADP/equipment, with adequate technical 
personnel on board, having the capability to obtain that long 
range objective. During the period 1965 to 1970 it was expected 
that the primary developmental activity by Navy components would 
be devoted to ''the perfection of the best ways and means for 
Management to constitute itself and use the advanced hardware 
and technical personnel--with a very high degree of common char- 


wd 


acteristics Navy-wide. The end result was to be an integrated 


a ae 


lBowsher, address, February 25, 1969. 
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Navy Management Information System. 

To date, the ambitious goal has not been achieved. The 
reasons for the delay are more complex than numerous, but the 
reason was not because of a lack of technological capability to 
develop an integrated system, 

The goals established by the Secretary of the Navy in 
1959, seem remarkably pertinent today, considering they were 
established in an era when automatic data processing equipment 
was in its infancy. For instance the long-range plan for an 
integrated management information system called for: 

- The evaluation of the initial automatic data processing 
equipment installations; extension of early experience developed 
to all levels of activities. 

- An awareness of the full potential of automatic data 
processing. 

- A shift of application emphasis to the areas of 
planning, programming and scheduling, etc., in addition to the 
common sense uses stemming from reduction of clerical effort. 

- A shift in emphasis to more centrally developed programs 
in the design of more optimum management information systems 
utilizing operations research techniques. 

- A maturity of hardware (third generation computers 
with improved input-output capabilities). 

- The development of an overall Navy plan to bring about 
the complete transition of all resources to a full complement of 


; ; i 
information systems and hardware. 
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The 1959 plan proposed a decentralized bottom-up approach 
in the design, development, and introduction of ADP equipment and 
software. Each bureau and major office in the Navy was assigned 
responsibility for ADP systems development within their particu- 
lar (chiefly functional) area. The failure to establish bureau 
by bureau objectives is reflected in the pace differential with 
which each bureau approached the task. 

Some seven years after the Air Force had installed its 
first workable system, the Secretary of the Navy, in response to 
a DOD directive, promulgated plans and procedures for coordina- 
tion of management information and data systems within the 
Department.? Responsibility was placed directly at the highest 
level, in the Special Assistant to the Secretary of the Navy 
(SASN). Additionally, the Office of Management Information (OMT) 
was established to assist in achieving coordination and compati- 
bility. It is noted that it was specifically stressed that "One 
objective of this Instruction is to provide the basic plan for 
assuring the proper coordination of management information and 


data systems without limiting the fundamental responsibilities of 


the heads of Departmental components for the development of 


2 That. the tundamnental 


management information and data systems". 
responsibilities of heads of Departmental components were cited 


as being concepts that "were long accepted and strongly 


ly, S., Department of the Navy, SecNavInst 5200.14, 
Management Information and Data Systems, November 3, 1965. 
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supported", was a major contributing factor to the rampant sys- 
tem proliferation that followed. The net effect of the continua- 
tion of this policy in the datamation area was to continue to 
license the bottom-up approach (or at least quasi-bottom-up 
approach), which seems to have proven to considerably delay the 
integration of material logistics information systems. 

Tiemenadieronal responsibilities or che tradicional 
bureaus, functionally oriented, and tending to the parochial in 
euelook, could Not. without strong central direction, help put 
orient the development of the slowly evolving automated material 
logistics system in a functional and parochial manner. The 
Strene, centralsdirection was absent. and so the "properly and 
adequately coordinated [information systems] to assure optimum 
compatibility for management purposes"= was improbable. Citing 
the complexities in data and information design and the high 
costs involved as the reasons for slippage of the original goals, 
RAdm T. J. Rudden, Deputy Chief of Naval Material (Programs and 
Financial Management), went on to say in an article published in 
1967, that progress to date in both systems design and hardware 


installation indicates that the objective is feasible.” 


Mae 
appears also that the tremendous acceleration in technological 
development in the past ten years, in both ADP and weapons 


systems, along with the obvious systems proliferation in the 
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Naval Material Command (NMC), as well as in the Navy and DOD as 
a whole, is at least a major cause of the slippage. As an exan- 
ple, one only has to think of the tremendous task of coordina- 
jwicnimecesoiny, Air the presence Of guidance and) in the absence 
Geescuowenecnttral dipection and’ control, in the data elements 
and codes standardization program, not only within the NMC, but 
throughout the entire Navy where standard DOD programs are being 
pushed. 

ihe need for i1nereased "control over the use of ADP requip- 
Netcawacbecoming more: evident in tne Navy as well as-thertederar 
Government as a whole, through the expanding rate of growth of 
ADP utilization, and undoubtedly had some bearing on the tremen- 
dous reams of paper that were spewing forth in ever increasing 
amounts from lower to upper echelons. However, what was forth- 
coming was often the wrong information, or merely data rather 
than information. The belief that operating levels could, by use 
of the computer,produce meaningful information for higher eche- 
lons was overated. At the higher levels, unwarranted reams of 
paper work to produce, for example, 75 copies of a 200 page pro- 
gram change proposal, was as a result of having to, in fact, 
manually approach and otherwise systemized program. 

In 1966 the traditional bureau system in the Navy was 
revamped, placing under the Chief of Naval Material (CNM), the 


"material" bureaus, designating them as system commands. At this 
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fore the Navy Financial Management Class. 4 March 1969. 
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time, the project manager concept received increased emphasis, 
after the notable success of the Polaris Project. The CNM saw a 
need for tying together the new organization through improvements 
in the management information system, thus providing for more 
effective functioning at the top NMC management level. The need 
was corroborated by management consultant findings, which indi- 
cated that improvement was possible. It was stated that the 
following principles and system characteristics should be pursued 
for further development : 
- The system must first satisfy requirements for 
information essential to the accomplishment of the mis- 
sion of the CNM. 
- It must be primarily responsive to the management 
information requirements of the CNM and his senior staff. 
Tilt must SUuppOrtsthe task On f€0N trol «1.6.7 cue 
management functions of monitoring, evaluating, report- 
ing, coordination, establishing policy, guiding and 
directing. 
- It should not duplicate other NMC systems. 
- It will, therefore, generally be concerned with 
selected summary information produced to a jarge degree 
by the operating systems of lower echelons. 
In August of 1966 a joint letter from the Commanders in 
Chief of the Atlantic and Pacific Fleets advised the Chief of 
Naval Operations of serious deficiencies in the quality and quan- 
tity of logistics information which was necessary to maintain the 
Navy logistics system. Specifically, the letter stated that the 


Navy did not have an integrated logistics management capability, 


nor did the present organizational concepts provide fleet commanders 





lRudden, "Management Information", p. 14 
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with an integrated logistics management capability. It also 
Stated that a system 1S required to: 


1. Respond accurately in a timely manner to queries 
Cf enrohlet authority: 


t@eeinercase credibility. 
3. Provide a common reference base. 
4. Focus attention on problem areas. 


9. Be compatable with existing DOD and other 
management systems. 


Ges lnteriace With other tunctional areas such as 
operations, intelligence and readiness.1l 

The fieet. Commanders, ‘stating ureency in the solution oF 
the problem was mandatory, recommended that immediate action be 
taken to integrate the development of CNO/Fleet/CNM ADP programs 
to provide the vehicle for an evolutionary development into a 
Navy logistic information system. "The objective of the plan 
is therefore to define the problem, coordinate previous actions, 
identify interface in functional areas, eliminate duplication, 
provide an intended course of action to solve the problem, and 
establish an ultimate objective." 

The expression of urgent concern regarding the ever 
widening gap between the need for logistics information and the 
capability to provide it, received immediate reaction by Navy top 
management. In early 1967, the Secretary announced the imple- 
mentation of a new long-range plan for orderly improvement of 
computer-based information systems and automatic data processing 


capabilities within the Department. He directed the development 


of a Department of the Navy Management Information and Control 
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System (DONMICS), the concept of which was essential to develon- 
ment of management information systems within a Departmental 
master framework.? In July of 1968 the concept was promulgated. * 

The beginnings of more centralized direction over the 
development of information and data systems did not occur until 
about 1965, despite guidelines and concepts having been issued 
six years previously. The bottom-up development of standard sys- 
tems for similar types of activities and functional areas was 
stressed, and many were developed, but this bottom-up develop- 
ment suffered from lack of systems interface. The limited com- 
puter capabilities, inadequate communication equipment, and the 
lack of in-house ADP expertise have been cited as reasons why it 
was considered impractical to attempt to manage ADP systems 


5 


development as an integrated whole--from the top-down. However, 


a problem of organization and management, and the absence of a 
full appreciation and recognition by top management of the neces- 
Slty fOr. strong central direction and. backing.» seem equally 
important factors in slippage of the original goals of achieving 


an integrated total systems approach to ADP systems development. 


Ly, S., Department of the Navy, SecNavNote 5200 of 4 
February 1967. 


ay, S., Department of the Navy, SecNavNote 5200 of 16 
July 1968. 


SRobert B. Barker, Director, Information Systems Develop- 
ment Division, Office of Information Systems Planning and Deve- 
lopment, Office of the Secretary of the Navy, Department of the 
Navy. Presentation given to the Assistant Secretary of Defense 
(installations and Logistics), Conference for review of Auto- 
mated Logistics Systems, Fort Ritchie, Maryland, 13 September 
1968. 
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In retrospect, it may scem, perhaps, overly harsh to so judge--I 
EMiimk: mot. 
In the Fall of 1968, several things were stated to have 
occurred since 1965 to have changed the management philosophy: 


First--Third generation computers have becn intro- 
duced with new capabilities such as: high-speed memories, 
faster access to data, cheaper, concurrent processing of 
procrams, more flexibility, more reliability .and tan 
Detter Sottware. 

second--Communications equipment capabilities have 
greatly improved. 

Third--Top management is becoming increasingly con- 
cerned at the rising costs of ADP systems and computer 
operations, which in Navy are near $250,000,000 annually. 

Fourth--Considerable in-house ADP analysis and 
programming talent nas evolved. 

Fifth--The President, the Secretary of Defense, and 
the Congress have each expressed a personal interest in 
improving ADP management--[{sic] and in fuller exploita- 
tion of the computer's full capabilities. 

Sixth--Secretary Nitze, while Secretary of the 
Navy, became concerned because inadequate management 
information was reaching the SECNAV/CNO/CMC level on 
CereameCrecieal DProcrais anarcdirected thae@ace1on pe 
taken to provide such information.1 


lipid. 





CHAPTER IV 


THE PRACTICE OF MATERIAL LOGISTICS SYSTEMS DEVELOPMENT 


Existing Systems 


Material logistics is defined as the functional area 
that 1s concerned with the design, development, acquisition, 
storage, movement, distribution, maintenance, and disposition 
of Navy material. The word "material" is used in its broad 
sense to include weapons systems, conventional ammunition, 
petroleum, oils, lubricants, and supporting facilities, supplies, 
and equipment.} 

To an extent this "commodity" definition gives some 
indication of the organization of the Naval Material Command 
(NMC), the organization responsible for the material logistics 
support needs of the Operating Forces. The NMC has primary 
responsibility for the Navy material logistics system, that is, 
from the "producer" standpoint, the basic design and develop- 
ment of the system. Organizationally, however, the subordinate 
"system commands", successor organizations to the "material 


bureaus" of long standing, are organized and still operate to 


1u.s., Department of the Navy, NAVMATINST 5430.38, 
Navy Logistics Information System (NAVLIS) Project (PM 14), 
29 November 1968. 
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Some degree along commodity or functional lines. At the risk 
of oversimplification, but by way of illustration, it can be 
said that the system commands, such as the Naval Ordinance 
Systems Command, the Naval Air Systems Command, and the Naval 
Supply Systems Command are only recently exercising their 
responsibilities on a systems vice functional basis. There 
have been some notable "systems" improvements, under the 
Pumobrella of the NMC, “as for example the introduction of 
important management techniques such as the integrated logistics 
SlppOme COnceoc.. tlowever, Che, desiom, and cevelopment of 
material logistics systems have up to 1965 proceeded largely 
rdependent, OL Systems interrace ana inteoration. As earlze, 
discussed this has resulted from a decentralized bottom-up 
approach to systems development as well as the lack of an 
Orel Wea bal. 
The introduction of automated data processing capability 
Imto the materlal logistics systems in “the Navy on a decentral- 
ized basis has resulted in, and at the same time highlighted, 
the rampant systems proliferation referred to earlier. This has 
been true in both the functional systems hardware and the 
companion management information systems. 
Until about three years ago--there was no central 

control in Navy over the development of information 

and data systems. Certain guidelines and concepts had 

been issued. The development of standard systems for 

Similar type activities and functional areas was 

stressed and many were developed. However, there was 

no formal discipline which required ADP systems to be 

planned, reviewed, and approved at higher management 

levels. Because of the limited computer capabilities, 


inadequate communications equipment, and the lack of 
in-house ADP expertise, it was considered impractical 
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Onl 


to try to manage ADP systems development efforts from 
the top down as an integrated whole.1l 


Notwithstanding the virtues of any particular individual 
material logistics system, systems have, on-balance, developed 
independently of one another. These systems have not met the 
requirements of the total systems approach nor have they 
MOsscessea Che Characteristics required by the Navy Material 
Management Information System, discussed in Chapters I and II, 
Mespectively. 

It would be well to examine two existing major Navy 
material logistics systems, the Uniform Automated Data Process- 
ing Systems and the Maintenance and Material Management Program 
(3-M System), to determine the adequacy of the ADP utilization 
Witherespect Ce systems interface and integration.» The UADPs 
SVStelis mein errcer or under development, -consist of UADPS sron 
Supply Management (SM) (Stock Points, Inventory Control Point 
and shipboard segments), Shipyards Management Information System 
(MIS), Major Industrial Air Stations (INAS), Ordinance 
Activities (NOMIS), and Public Works Centers (PWMS). UADPS (SM), 
1s operational and is the forerunner of the other UADPS systems, 
having DecellUundcrsdaevelopment sance the early 1960s, sihewother 
UADPS systems are to varying degrees eras ona 

The UADPS (SM) is an integrated real-time management 


System designed to enhance fleet support and the economical 


tarker, presentation, 13 September 1968. 
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1 The S€ope Covers tEnese 


operation of the Navy Supply System. 
interface functional relationships in the Navy Supply System: 
purchasing, weapons support, transportation and materials 
handling, material funding, accounting, inventory management, 
PlCcremeadimess, = PLOVISIONING pwinterservice Support, catalog. 
ing, Storage, ana reparables maintenance support. the present 
ongoing system has evolved because of a recognition of the lack 
of standard procedures for Navy supply management, the need for 
interface with the Defense Supply Agency System, and the re- 
Tim ceneitukonretapid Gesponse Co DOD directives, principalioeun 
the area of standard supply logistics procedures. The 
increased capability of computer system hardware to process 
huge amounts of automated inventory data, the increased demands 
for management information, and the required increased in pro- 
ductivity in view of the rising costs of supply gave additional 
impetus to the development of the standard UADPS (SM) system. 
The growth of the Project Manager concept in the weapons support 
area gave still further push to a system with the horizontal 
and vertical search capability. 
UADPS (SM) 1s built on these fundamental concepts: 

Centralized systems design 

Uniform procedures 

Compatible ADP hardware 

lRussell hee Jones. Captain, oC, USN, Directors intonna. 

tion Systems Branch, Program Planning Office, Office of the 
Chief of Naval Operations, Department of the Navy. Presenta- 
tion given to the Assistant Secretary of Defense (Installation 


and Logistics), Conference for Review of Automated Logistics 
System, Fort Ritchie, Maryland. 13 September 1968. 
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Operational analysis techniques 

Rapid communication links 

Full utilization of DOD military standard programst 

UADPS (SM) was essentially developed on a functional 

basis, by the Naval Supply Systems Command. UADPS (SM) develop- 
ment was a process of evolution, starting at its beginning with 
the standardization of those Navy's stock points and inventory 
control points under the control of the Naval Supply Systems 
Command. However since all of the Navy's "supply" management 
was not under the purview of the Naval Supply Systems Command, 
necessarily because of organizational constraints, UADPS (SM) 
Hewolte Vera. Ocal, (Sysouem.. Nevertneless =. signiticante progress 
has been made in the UADPS (SM) segment in the direction of the 
total system approach. In addition, several functional areas 
contained in the UADPS (SM) scope are not the sole responsibility 
of the Naval Supply Systems Command. Accordingly, progress 
toward total integrated supply management in the areas of 


weapons support, funding, accounting, fleet readiness and 


S > 
reparables maintenance has moved ahead at a pace less rapid 
than desired. 

The second major material logistics system here addressed 
as the 3-M System. This system, although operational, is still 
evolving, and in its own right does not yet meet the require- 


ments of the “total system". The system is designed to meet a 


requirement for collection of operating data to encompass 





lipid. 
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empenditure of Maintenance resources, manpower and material, 
against all ships/aircraft and systems, subsystems and 
components thereof. The 3-M System consists of two major sub- 
systems: a planning and control subsystem, that tells what, 
when, how and with what resources maintenance will be done; and 
a maintenance data collection subsystem, that gathers usage 
information concerning the specific ship/aircraft, subsystem or 
component, which will be used subsequently in future enginecr- 
imi. techihacal, and imventory control decisions. 
in “one measure, the ‘Navy yates i1tselrt on the “materiel 
logistics systems scoreboard" as follows: 
High, on centralized design and programming, integrated 
EPLeS Within System, UnakoOrm procedures: by function, intra 
system communications, interface with DOD-wide systems, 
standard functional programs for common tasks, and performance 
of operational tasks, and 
Low, on inter-system communications, machine indepen- 
dence, management information systems, standardization (data 
elements. doctmentation, language *software), interservice 
compatibility, and systems integration.? 
ine-veneral Accounting, Otfi1ee in commenting ‘ony the 
Management systems of the DOD had this to say about the 3-M 
System. 
woe Delileve “that the bDaslenobjJecectaves Of<the S=M 
system are sound, but it is our opinion that the system 
was initiated without sufficient study having been made 


to provide clear definitions of what management informa- 
tion was needed and how the system was to satisfy needs. 





lipid. 
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Moreover, although this system is interrelated with a 

number of other major management systems of the Navy, 

it was developed independently of them. It appears 

tidtaVery #leule Atccneton wasupiven to tie intertacc 

problems among the Ser it GurIne “GheiT slaw | 

GeMG LODMeN ieee 
PnesGAO Went On to tmdrvecare that the results of their inguiry 
imco Live Military Service and DSA computerized managenient 
systems showed that each of the systems was developed 
TNGeDENGENtIveDy Che yrespective Services and DSA to meet their 
individual needs, without regard to achieving interservice 
compatibility of common-purpose management systems. Of the 
five systems, four were material logistics systems. None of 
these systems was designed and developed as part of an overall 
mueeeraced plan within Dope 

The GAO concluded that, ‘'until the DOD devises and 

implements one overall plan and the planning and development of 
MajOn AVP systems are closely controlled within the framework of 
the plan, conditions such as those encountered by the Navy will 


continue to occur throughout the DOD at a significant 


eExpeMmadlEUnewOr cCime, etrort, and funds."'9 


Trends of the Future 
Witwer seiie=titire: The Department of the Navy Manage 
ment Information and Control System (DONMICS) concept was 


developed to solve the problems earlier associated with previous 


Eee General Accounting Office, Inquiry into Practices, 


CTarce 


Stbhid., p. 7. 
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Navy efforts to achieve an integrated management information 
system. DONMICS provides the conceptual framework to guide the 
long-range development of the integrated management information 
system. With it should come better planning, focal points pin- 
Poin cis sresSpoNsibidacy. aaverence Co the requirement for 
Pedncane scdtd oc helones anarcoacs, DECLEY ANVENtOrles Of Cauip. 
ment and systems, and use of compatible programming languages. 
Soli Mequircavare Detter and more> detailed planseaced 
Picwer mechuraliy-twontrolled Level. A mechanism must be found 
to have top management understand and resolve system development 
problems associated with organization, management and command 
relationships. Total systems compatibility and integration 
depends on such resolution. Cost and effectiveness indicators 
are required im order, for top Management to sauce the system(s)e 
In October 1968, the Assistant Secretary of Defense 

(Installations and Logistics) directed that a jointly staffed 
group be established to identify common logistics processes and 
essure wthat LOgist ves systems Interfaces and integration are 
facilitated through a set of common policies and objectives which 
would provide the basis for a long-range material management 
systems "blueprint". 

Inhis blueprine should provide a basis for morereconomical 

USesCtese€arce AUP resources CUraine tie tone Tead time: re- 

quired for systems development and assure the continuing 

usefulness of Military Standard (MILS) procedures in 

future logistics systems. In this way, we can assure 

that the next generation of systems changes, which will 

begin to. occur im mid-1970's, takes full advantage of the 


lessons learned in automation of similar logistics 
processes in other DOD Components. To achieve this goal, 





§ 7 
this Office will foster more formal arrangements for 
cross-fertilization of_ADP systems development, 
Cxmeltence es indmidease 
ic tappears chat tnuere 15Some Unanimaity as to the pro- 
blems confronting the development of a total systems approach 
EG, auicomated Material dogistics development. The Office of the 
Assistant Secretary of Defense (Installations and Logistics), 
Picmecnenal AGCountimg Ortice and! the Department of. theyiavy 
seem to have arrived at substantially the same conclusions. 
Translated into the language of the Navy "material logistics 
Systems scoreboard’ what 1S needed is strong centralized top> 
down control, design, and programming on a DOD-wide basis in 
order to approach achievement of the total system. The trend 
is there. Carried to an extreme this kind of solution would be 
both harsh and dangerous. Yet some modification of stronger 
€emeraledireceion and control as required. The continued 
proliferation of systems would, of course, be an "un-system". 
There remains to be seen what the DOD "blueprint" or the 
Navy s NAVLIS Project Will bring ium “the future. 
ly.s., Department of Defense. Office of the Assistant 
Secretary (Installations and Logistics), "Automated Logistics 
Systems Planning,'' Memorandum for the Assistant Service 


Beele call eomandwiiemPbincctor., Vereisevsunp ly snvency.  jonOGtopc™ 
Loos. 





CHAPTER. Vv 
INTERFACING SYSTEMS DEVELOPMENT 


Tiiesinverrelatvienshiip, Detween tne Goncepe Of ther tora 
Sete aia Une concep. O1 sinrormation Systems 1s evident. Con 
munications, the connecting link in the basic management pro- 
Cesses pic edisco the means Chrough which the organization mies 
archy is served by the information system. 

A “total information system" might be described as an 
information system consisting of at least all information sub- 
systems of all components of the entire organization, linked to- 
gether through an interfacing data base, manual or automated, and 
responsive to the information needs of all levels of the manage- 
Ment Nlerarchy, tunmetional as well as system, inorder to support 
the goals and objectives of the total organization in the deci- 
Sion-making process. Integration presupposes minimization, if 
not elimination, of redundancy. A total information system is 
achieved only by application of a total systems approach. 

The total systems approach is thus inherent in the Navy 
Logistics Information System (NAVLIS), the vehicle by which the 
NMC intends to interface the various material logistics informa- 
tion systems in the Navy and by that process integrate the Navy 
material logistic systems. 
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NAVY LOGISTICS INFORMATION SYSTEM (NAVLIS) PROJECT 


It will be recalled that the Fleet Commanders plea was 
for development of a Navy logistics information system. While 
the genesis of DONMICS is largely in response to the Fleet Com- 
manders call, the specific response to the Fleets was the Navy 
Logistics Information System (NAVLIS) established as an operation- 
al requirement by the Chief of Naval Operations in December 1967. 
The Chief of Naval Material (CNM) was assigned the responsibility, 
as the principal developmental agent for Naval logistics. Under 
the auspices of the Naval Supply Systems Command, given the task 
of developing the proposed technical approach, a NAVLIS workshop 
was held at the center for Computer Science and Technology, Na- 
tional Bureau of Standards, Gaithersburg, Maryland in March of 
1968 under the direction of Rear Admiral T. B. Owen, USN. The 
NAVLIS workshop determined that present information systems did 
not provide for vertical aggregation of data from the lower orga- 
nizational elements into condensed information requirements for 
management. It was further determined in that the reauirement for 
information to support decision-making in the logistics system, 
coupled with the unresponsive system for providing information 
had resulted in a proliferation of data systems. Approximately 
500 automated logistics systems were identified, most of which 
were mutually exclusive. In addition to the inability to move 
data from one system to another, the lack of data quality control 
and the workload caused by redundant input requirements were also 
identified as major problems. 


The Research and Development Division of the Naval Supply 
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Systems Command incorporating the cfforts of the Workshop deve- 
loped a proposed technical approach which was approved by the 
CNM in August of 1968. On 29 November 1968, to provide for the 
establishment of exceptional management policies, NAVLIS was 
eiven Project status as NAVLIS Project.(PM 14) under the imme- 
Glave direction of-the cnM.?+ The CNM felt NAVLIS warranted pro- 
Vecucuarus "UNGcCLMiismainect supervision’ GCosprovide "The civing 
of particular attention to the management and allocation of 
BeSOUGCeS assieoned ‘to, [the] Projyect which 1s critical to the 
Nation's defense posture and costly to the Department of Defense; 

"4 NAVLIS is an R&D project having as its goal the imple- 
mentation of a world-wide material logistics information system. 
Botevlasiang NAVLIS aS a formal Navy projyect under a Project 
Maneeeh iseaecectinite. t1rst. Pils sanproacn represents albreak 
with the past. Traditionally, R&D was the exclusive preserve of 
weapons systems development, such as Polaris, Surface Missile 
System, and the FDL. Management systems were expected to come 
into being "automatically" to support the weapon or "hardware" 
Systcns ss Ultd Ie recently wehese cxpeceations: were gene raliy mca 
lized. Unfortunately, the advent of general purpose computers, 
the rapid growth in size of the Naval establishment, and the 
tremendous increase in weapons systems complexity have outmoded 
the traditional approach. As PM 14, NAVLIS thus represents the 

ly. S. Department of the Navy, NAVMATINST 5430.38, Navy 
Logistics Information System (NAVLIS)Project (PM 14), 29 Noven- 
per 1960. 
elpidias Die ake 


se 


first major application to management systems of the kind of 
long-range planning that has been used successfully in major 
weapons systems development. * 
Beovect flask 

The NAVLIS Project has been tasked with providing all 
management echelons with a Navy Logistics Information System 
which will satisfy information requirements for approved opera- 
tions. Using the existing information systems as a base, the 
tasks to be performed by the NAVLIS Project include the defini- 
tion, development, test and evaluation, acquisition, initial 
installation and support of the NAVLIS System. Included in the 
software portions of the Project are survey reports of equip- 
ment, data requirements and availability, and standardization 
requirements; analytical studies; plans for installation and 
tests; system specifications; the development of a simulation 
Capability; and prototype development.” Thextask Of onuerededne 
and integrating various components of the material logistics 
System 1s a task of obvious great magnitude. 
scope 

NAVLIS 2s one of several functional components of 


NAICOM/MIS(Navy Integrated Command/Management Information System) 


Is. oL. Greenblatt, Program Analyst, Navy Logistics In- 
formation Systems (NAVLIS) Project (PM14), Naval Material Command 
Headquarters, Department of the Navy. Personal Interview. 10 
ogo ts tae SNe 1.9 7 


2NAVMATINST 5430.38, encl. (1), p. 1. 
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of the Chief of Naval Operations.1 NAICOM/MiS is itself a sub- 
system of DONMICS). As the total material logistics subsystem, 
NAVLIS will furnish technical guidance in the development of 
logistics modules of command/management information subsystems 
external to the Naval Material Command -(NMC}, including the 
Pleceoo NA Volo (Wwiliebe the principal “channel for providing 
information input into the logistics module of the NAICOM/MIS. 
The NAVLIS concept provides for a data flow from the point of 
Origin to the point of decision, regardless of the location of 
Enese points, atloat or ashore. This approach provides the com- 
piete vertical integration of the material logistics subsystems 
of NAICOM/MIS. Interface capabilities will be developed between 
NAVLiS and extra-Navy interfaces such as the other military ser- 
VECeSwulbon, anc Gone NAVEdS. ws, the farst attempt wichin ete 
Navy to view the material logistics system as an integrated 
whole.” 
ipielolwopenacion Ot Wile firs el mouule is sencduleds tor 
Pi to) san SPUlie operation Of the NAViIS is expected! by 19Se iat 
with proper funding and management support, this date could be 
agvancea by tnree Or four years. Ine NAVLIS advance development 
schedule projected to 1975 testifies to the scope and complexity 
of the project. The schedule may prove to be optimistic in view 
of experience in the development of other major systems. The 
lyefteris, Better ee Capt wr (oe) Us Sa. Neer recto te ole 
Development and Review Division, Naval Supply Systems Command 
Headquarters, Department of the Navy, Personal Interview. 20 


March 1969. 


“Greenblatt, personal interview. 
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MAVETS Concent does, however, anticipate substantial benefits to 
accrue prior to implementation through modular improvement to 
SBxrScine Systems. 

All the logistics systems under the purview of the NMC 
are NAVLIS related. Accordingly, NAVLIS will be designed to pull 
emetic the Management, Information systems of these subsystems. 
The major goal of NAVLIS 1s to provide the logistics manager with 
more responsive, credible, and accurate information than he can 
Secescoday. inertool, proposed by NAVLIS Co mitigate the ametii- 
clenciess inherent in functionally specialized ADP system proli- 
Hemet lon. 1s Antccrarion. WAVEES will attempt to interracesrnece 
Syotenseenrouch imeertace Capabilities that will permit high wei: 
Ltzatrons ot the Apr GCapabilitwes throughout itheventinre NiiCey wine 
Broce owinvelved 2m -thesImtertration will be the major process 
oriented or horizontal systems such as UADPS for Supply Manage- 
ment, Shipyards, and Air Stations and the management oriented 
or vertical systems such as 3-M and ACCESS. In addition, NAVLIS 
wail provide input tO superior information systems (¢.8., DONMICS, 
NAICOM/MIS. and the World-wide Military Command and Control Sys- 
tem), and will provide guidance in the development of the logis- 
tics segments of information systems outside the NMC (e.g., to 
the Fleets). 

"NAVLIS will be a network of integrated and compatible 
supply, maintenance, facilities, and transportation [information] 
systems serving both the CONUS and the fleet. NAVLIS is an 


extremely costly and complex undertaking. It will require both 
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resources and new logistics policy decisions as it progresses 


if its objectives are to be achieved".? 


Objectives 
Mie speetatC topi1ceuives Of tne NAVLES are to; 


1. Greatly reduce currently inordinate demands on 
operating forces for redundant data collection and re- 
Or pig ethROUCh Enc <cOnecepts Of One-time anpuc, and source 
data automation. 

2. “Stendeardize and control prolizeration of Jdogis- 
TGS WSVStecis virouul anteoracioOn Of CUrrTent Syscems (and 
systems augmentation to encompass future information 
me Geneiice 

De -OipOse “drscanbine-onesystems development ance 
operation to eliminate non-uniform procedures and reouire 
adherence. to NAVEIS generated cuidelines and standards. 

Hi, Pe eCee Inter -cyStem COMMUNICA tL1OnS- tO. perma 
data transfer anong related systems. 

5. Develop and implement new standards and concepts 
Ol edlal tty (Control fo eemsure NAVELS €zredibality. 

Cen Goon teresiely Improve Che .dquality,. quant ley, 

Pit stimcMIiness son LounSstacs int OumaclO1 tO Serve tne 
dynamic needs of management at all levels.4 


Conceptual Approach 

In addition to the basic elements involved in developing 
systems,> Cone SyYStcm desten precepts will ve ancerporaredsimce 
tiewoyouenein vg Order that the Objectives Can be achrveved. lie 
precepts are intended to overcome those deficiencies or problems 
associated with the existing non-integrated systems, namely: 
inadequate information for decision-making; proliferation of 


systems; inordinate demands on the operating forces; non-uniform- 


ie sOmiIpTOceqUress 1 Olmats meee, elllabligty sto Move Cataupewencen 





learker, presentation, 1S Septenber 1963. 
? : 
"MoORrecnbDLaAt ou pers Olal lice 1y Lew. 


>Johnson, noes Ineo DO. soo L545: 
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Systems, lack of effective quality control, and the redundancy 
Gf input and reporting. The eight precepts are: 

i MiLero inoue: 

2. Aneegracion Of data banks, 
Sew biote Vsecuotead Sinclesinpur. 

4. Data aggregation. 

Se uUltr-olevel access. 

Oe MeTtlealersear cu. 

(eee apelIve Can aulat ye 

3’. &inter/intra service compatibility. 
Peeamirst ONeCepL O41 M1ere anput-anvolves! the entry Of daca mrao 
mies Scere al ats smallest elements jatrone time. and) one piace 
Standard data elements and codes will facilitate the identifica- 
tion of micro inputs and minimize duplicate inputs into the 
System, thereby alleviating the inordinate demands on the operat- 
ict Oonces 2Or DULCEeNSoOMe reports,  Dhemrecept of anteeration 
of data banks does not embrace the notion of a single large data 
bank, but rather the use of multiple, geographically dispersed 
data banks linked together through a system of equipment, commu- 
nications, languages, data elements, codes, and procedure. 
On-going efforts in the Navy are oriented to centralized analysis 
and programming, the application of the standard COBOL, standard 
file structure, and standard data elements and codes. Multiple 
use of single inputs provides a significant potential for work- 
load reduction and input redundancy. Data aggregation is re- 
quired for the development of information from data as it ascends 


the management hierarchy. Multi-level access implies the use of 


mal 
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@atao at all decision leveis. ihe system must provide access to 


data by all levels of management having a need. Vertical search 


“< 


is the capability of any decision level to search any level of 
detail or summarization, independent of this position in the 
organization or management structure. This capability is a key 
BOs) Seem responsiveness. Sine precept of adaptive capability 
permits a newly stated query to be placed into the system without 
requiring the whole system to be reprogrammed. The precept of 
PRLen/iitia Service Compatibility 15 the Capability of thewsys- 
Pe ecOeliter.ace With “Simitar Sysvems in the DOD: 

The system, using an integrated and unified data base, 
will assist in decision-making at all levels by providing user 
Beceess @O ali pertinent Jocistics data, regardléss of geographi- 
cal or organizational separation. The integrated system will 
horizontally and vertically interface with subsystems, and will 
be flexible (modular) so that it can accommodate growth in all 
directions {such as the introduction of new equipment, new soft- 
ware capabilities, organizational changes, and system component 
failures).+ 

inverder to meet the system objectives the rollowing 
features will be incorporated into NAVLIS: system-sharing con- 
trol; conversational mode query capability; data map module; 
data analyses and projection module; report generator; output 


configuration control; self-management capability; scheduling 





IDepartment of the Navy, Naval Supply Systems Command, 
Research and Development Division, brochure "NAVLIS", p. 14. 
(undated). 
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AidseADe TesOurce Control: _COMmUnT Cations Control: and anterface 
module. 

The NAVLIS Project, thus envisions a total systems ap- 
proach to the development of a Navy Logistics Management Informa- 


tion System.? This has not been attempted before. 


Ponmacencmt ACtilons Supported 


The types of management action supported: 


1 Assessment of operational readiness of forces 
MoeliCemeltLecaui1on OL seri tical logistic suppore necds: 
z Allocation of maintenance and repair resources. 
So) lmanslation ~o! Operational plans into Jogistie 
Support requirements. 
4. Development and maintenance of logistic 
planning factors. 
5. Maintenance of logistics asset records. 
Og, SGOMerOl OM ogTstlcs asset and acquisitions 
dispositions. 
i>, pEValUation Of Operational and Contingency volans 
Pom OCIS CS feasibility. 
8. Evaluation of logistics support effectiveness. 
U2 © Pevaration Oc budgets. 
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The types of management action supported require utili- 
zation of many diverse information systems. A primary advantage 
of the NAVLIS concept is the integration of a broad spectrum of 
information, which is required for management action, into a 
Single pool. in) readily accessipie’ format. Such-an approdc wile 
reduce the need for any proliferation of single function manage- 


ment information systems. 


tRobert M. Weiss, personal interview, Operations Research 
Analyst, Navy Logistics Information Systems (NAVLIS) Project 
(PM14), Naval Material Command Headquarters, Department of the 
Navys. 2 pra 196 o:. 


-Brochure Ty lou. Beas 
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The following benefits are sought from the NAVLIS: 


ier MOVIde Detter Informacion relevant €o evaluation 
of logistics management. 

2. Provide for historical information for the conduct 
Or LOCIstres.~ahalysis. 

5S.) Provide {nrormationm fo conduct Teasibility jevaluc— 
tion of logistics decisions through simulation modeling at 
required management levels. 

4, Make information available, as required, for real- 
time management control of on-going systems. 

5. Assure continuous system maintainability and relia- 
bility to improve the speed, continuity and quality of logistics 
MeO Linea b1On. 

6. Minimize human and hardware investment in informa- 
tion retrieval operations and low-order decisions. 

7. Provide information compatibility intra-Navy and 
extra-Navy. 

$. Meet user security requirements to protect the inte- 
grity of functional subsystems. 

9. Provide for measurement of logistics systems 


sf 
performance. 





lGreenblatt, personal interview. 
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Evaluation 

Conceptually; NAViIS 15 a supersystem, or total inromma- 
tion system, encompassing all Navy material logistics information 
SYSUeChio. 

however, NAVLIS must be evaluated as a total information 
Byotcie in. £LCrmsS Ot its meeting the mecds of the Navy material 
logistics organization. To do so, we may examine the System by 
comparing it to certain criteria previously discussed. Specifi- 
Calbiy tne Dractical application of NAVLIS as a tetal. information 
system depends on: 1) the existence of a certain environment, 
Bociwexce inal and Inceenmmal. wo NAVLIS. and 2) the specitic tea 
tures of the System itself. It must, therefore, meet the requi- 
sites of both the total system approach and an effective informa- 
tion system, which were discussed in Chapters I and II, respec- 
tively. These requirements are not, of course, mutually 
ExXeElusive. 

The viable total system approach is dependent on: top 
management backing; thoroughly defined and understood goals and 
objectives; filtered information; communication linkage; auto- 
matic data processing capability; building block capability; 
optimum standardization of functional systems/subsystems and 
integration of the data base; an integrated data bank; and a 
competent developmental staff. An effective management informa- 
tion system would be an organized method of providing each level 
in the management hierarchy with meaningful information to 


support the decision-making process. Accordingly, the system 
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would satisfy requirements for information essential to mission 
accomplishment; be responsive to top management; support the task 
O- COnGr Ol MOnitorine ~ evaluating, reporting, coordinating, 
establishing policy,. guiding and directing; and be integrative, 
not duplicative of other interface systems. 

The criterion for a total management information system 
appear cO’be met an NAVEIS. Some to a lesser degree than* others, 
however. The eight design precepts of the NAVLIS system result 
in the technological capability to function as an integrated 
total material logistics management information system. The 
System possesses automatic data processing capability, a filtered 
information feature, communication linkage, building block capa- 
Diliew, Gapanllity tO Optimize “Stancdaraizacion Of functional 
systems/subsystems through integration of the data base, and an 
integrated data bank, all of which are conditions of the total 
systems approach. 

1 One Can accept the total systems approach or the total 
information system, then NAVLIS can be said to qualify as both. 
Notwithstanding the fact that there are knowledgeable people in 
the field that do not accept the concept of a total information 
systems as being practical when it comes to the business of day 
to day management, I believe we can accept the concept as being 
Mal Vd he Mt SapractiCal Jaimitatvons are recognized. 

First, while NAVLIS encompasses all Navy material logis- 
tics informations systems, and has been identified by its propo- 
nents as a total system, it must be remembered that it ls, 


itself, a subsystem of DONMICS, the Departmental master 
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heamewoOrk. ine thas sense, them, NAVLIS as-a "total system" has 
relevance only if we acknowledge that as a total system it is 
limited by the totality of the Navy material logistics informa- 
tion systems which it encompasses. 

The second practical limitation is that there will always 
exist those types of environmental information, that Dearden 
referred to as the "five dichotomies of information", primarily 
external and futuristic in nature, that will affect and may dis- 
Mim emene DeriCCulne 202 the (hO@cal SYS Ce! 

Mhird, because the perfection of the total system a5 
affected by environmental change, the total system becomes evolu- 
tionary in growth and operation. The evolutionary development 
Peominee@ne ssecnse C00 DeGausc sie Prevents tne Stagnation os 
Set .OrcaniZational: pattems that lead to parochialism. 

Technological considerations may not be the greatest 
Op EaeclesmrO tle SUCGeSs. Of “tho wVilo Project, Tne poveneial 
problems that may beset NAVLIS concern management--specifically 
management emphasis. Some of the obstacles to NAVLIS success 
could be: 

1. Diminishing of present Navy top-management interest 
in Une tetal smanasemens InLoOrmatlOnesystens Concept. 

2. Funding limitations or cutbacks in either the R@D 
phase or the eventual operational phase of NAVLIS. 

Se a tI Da=selVvPce so tChemNAVLio project Mmanagemene sConcepe 
in favor of further decentralized development of data systems 


leading to additional systems proliferation. 
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4. Weil known resistance to Change, through genuine 
lack of understanding or the parochialism of the "bureau" 
Syste: 

Se bdeke Ot UrOUuwess Or Slippagesin Imtepration O21 
"super" information systems. 

6. Failure of necessary follow through with standard 
material logistics systems development at the DOD level. 

(eee Delay een rOuUcwelallure EO TesOl ye interiace a7 cer. 
ences in existing essential operational subsystems. 

8. Failure of top-management to provide "strong central 
direction" by the retention ofthe present method of guidance and 


Beonerot we civouch iCOOrainat1 on. 





Cone lek Vi 
CONCLUSION 


The total system approach is a logical manner in which 
to design and develop a goal directed system. To reach a goal, 
concrete or abstract, there is one or several alternative ways 
to reach the goal, depending on given objectives. The system- 
ized approach in reaching a goal considers the environmental 
GCONSereInts a physical morale cual “eC OonOmic, etG«:, thateare 
imposed. A Ghoice -amone alternatives is availabie; the choree 
should be made in accordance with the goal and objectives. The 
Hereeconplex sulle. SVSteNy rC.t., sen Individual person Wiscacwes 
anal heGartscanrier,-the- more importance tne Cholce among 
alternatives becomes. 

Adequate recognition of the super system/subsystem 
relationships involved in the material logistics system must be 
made. The relationship between material logistics system and 
subsystems varies depending on the level of organizational 
hierarchy and function. The ultimate goal of the DOD material 
POCISTIGCS- System 1S to support the operating force requirements 
of the Defense Establishment. The goal and objectives of any 
subordinate segment in the DOD material logistics system should 


be congruent with those of the superior system. Singleness of 


TUS 
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purpose among all subsystems is fundamental to achieving the 
ultimate by optimumly selecting among alternatives. 

The environment in which the Navy operates today is at 
one and the same time inspiring and frightening; inspiring 
because of the unlimited paths that may be taken in the 
pecGino logical revolution, sand frightening because of the meed 
to have the management ability to take the optimum path. 

The technological capability exists to plan and develop 
automated material logistics systems on a total system basis. 
ine ‘total systems approach offers a<method of integrating doth 
program and systems to achieve standardization and compatibility 
on a government-wide, as well as DOD and military service 
basis. The concept of a total management information system 
provides a means by which programs and systems can be 
controlled and monitored. 

Increased Pressure Comtinues trom tue uCone ress and wie 
Executive Branch for centrally directed plans and integrated 
systems in the DOD and other agencies. With more and more tax 
dollars being funneled into new, socially-oriented programs 
nese pressures should continues AG the Os) and miliary 
service level there 1s a crowing recoenition of the urgent need 
for additional standardization and integration in material 
logistics planning and development. Favorable experience with 
the project management concept, and the proven effectiveness of 
the Defense Supply System and the standard "MILLS" systems have 


Served £0 (siarpen tie. Locus On che need. 
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The Navy's on-going NAVLIS project and the DOD 

OMe o cine SbuCy mcr rOveradre ioxanples Of the importance 
attached to a total system approach to automated material 
logistics planning and development. The present top manage- 
ment emphasis must be continued. There are indications that 
Eieceerena £O SyStens integration will continue at perhaps an 
eVen taster pace than heretotor. Organizational change 
considerations should be made. Existing organizational 
Decterns IA Cie VOD Ori Navy should moc be allowed to impede 


DEOCTSSS TIN aAaCNhievineg the mecessary systems imntegration. 
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